Searching PAJ 



Page 1 of 1 



PATENT ABSTRACTS OF JAPAN 

(1 OPublication number : 2001-237140 
(43)Date of publication of application : 31.08.2001 



(51)Int.CI. H01G 4/12 

B28C 1/16 
B28C 7/02 
C04B 35/495 
C04B 35/622 
H01F 17/00 
H01F 41/04 
H01G 4/30 



(21 Application number : 2000-319521 


(71)Applicant 


: MURATA MFG CO LTD 


(22)Date of filing : 1 9.1 0.2000 


(72)Inventor : 


MIYAZAKI MAKOTO 






TANAKA SATORU 


(30)Priority 






Priority number : 1 1 352634 Priority date 


: 13.12.1999 


Priority country : JP 



(54) LAMINATED CERAMIC ELECTRONIC COMPONENT AND ITS MANUFACTURING 
METHOD AND CERAMIC PASTE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide ceramic paste in 
which the distributing properties of ceramic powder 
contained in the paste is improved. 
SOLUTION: To manufacture ceramic paste, a primary 
distribution process for distributed-processing a primary 
mixture containing at least ceramic powder and the first 
organic solvent and a secondary distributing process for 
distributed- processing a secondary mixture in which at 
least an organic binder is added to the primary mixture, 
are performed. The primary mixture and/or the 
secondary mixture comprise the second organic solvent 
having a relative evaporation rate smaller than the first 
organic solvent. The first organic solvent is removed 
selectively by thermally treating the secondary mixture 
after the secondary distribution process. The ceramic 
paste is used advantageously for forming ceramic green 
layers 5 for absorbing stepped sections on the main 
surfaces of ceramic green sheets 2 so as to 
substantially remove the stepped sections by the 
thickness of internal electrodes 1 in a laminated ceramic 



capacitor. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A ceramic green sheet obtained by preparing ceramic slurry, conductive paste, and 
ceramic paste characterized by comprising the following, respectively, and fabricating said 
ceramic slurry. An internal-circuit-elements film formed by giving said conductive paste 
selectively so that a level difference by the thickness may be brought about on the principal 
surface of said ceramic green sheet, . Have a ceramic green layer for level difference absorption 
formed by giving said ceramic paste to a field in which it is on said principal surface of said 
ceramic green sheet, and said internal-circuit-elements film is not formed so that a level 
difference by thickness of said internal-circuit-elements film may be lost substantially. A 
manufacturing method of a lamination type ceramic electronic component provided with each 
process which produces a raw layered product and calcinates said raw layered product by 
producing two or more composite structures and accumulating said two or more composite 
structures. 

A primary dispersing process which carries out the distributed processing of the primary mixture 
in which a process of preparing said ceramic paste contains the end of ceramic powder, and the 
1 st organic solvent at least. 

A secondary dispersing process which carries out the distributed processing of the secondary 
mixture which added an organic binder to said primary mixture which passed through said 
primary dispersing process at least. 

A process which includes the 2nd organic solvent whose relative vapor rate is smaller than said 
1st organic solvent in said primary mixture and/or said secondary mixture. 
A removal process which removes said 1st organic solvent selectively by heat-treating said 
secondary mixture after said secondary dispersing process. 

[Claim 2]A manufacturing method of the lamination type ceramic electronic component 
according to claim 1 in which said primary mixture contains an organic dispersing agent in said 
primary dispersing process. 

[Claim 3]A manufacturing method of the lamination type ceramic electronic component 
according to claim 1 or 2 whose relative vapor rate at 20 ** of said 1st organic solvent is 100 or 
more and whose relative vapor rate at 20 ** of said 2nd organic solvent is 50 or less. 
[Claim 4]A manufacturing method of the lamination type ceramic electronic component 
according to any one of claims 1 to 3 which a process of preparing said ceramic paste is after 
said secondary dispersing process, and is further provided with a process of filtering said 
secondary mixture, before said removal process. 

[Claim 5]A process of preparing said ceramic paste, by dissolving said organic binder in said 1 st 
organic solvent and/or said 2nd organic solvent, A manufacturing method of the lamination type 
ceramic electronic component according to any one of claims 1 to 4 which is further provided 
with a process of producing an organic vehicle, and a process of filtering said organic vehicle and 
in which said secondary mixture contains said organic binder added in the state of said organic 
vehicle which passed through said filtering step. 

[Claim 6]A manufacturing method of the lamination type ceramic electronic component 
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according to any one of claims 1 to 5 which has the boiling point when said 1st organic solvent is 
lower than said 2nd organic solvent. 

[Claim 7]A manufacturing method of the lamination type ceramic electronic component 
according to claim 6 whose difference of the boiling point of said 1st organic solvent and the 
boiling point of said 2nd organic solvent is not less than 50 **. 

[Claim 8]A manufacturing method of the lamination type ceramic electronic component 
according to any one of claims 1 to 7 including the end of ceramic powder it has the 
presentation as said end of ceramic powder it is contained in said ceramic paste with said 
substantially same ceramic slurry. 

[Claim 9]A manufacturing method of the lamination type ceramic electronic component 
according to any one of claims 1 to 8 which is dielectric ceramic powder both the end of ceramic 
powder it is contained in said ceramic slurry and said ceramic paste, respectively. 
[Claim 10] A manufacturing method of the lamination type ceramic electronic component 
according to claim 9 is an internal electrode arranged so that electric capacity may be formed 
while said internal-circuit-elements film is mutual and in which said lamination type ceramic 
electronic component is a laminated ceramic capacitor. 

[Claim 1 1]A manufacturing method of the lamination type ceramic electronic component 
according to any one of claims 1 to 8 which it is in the end of magnetic body ceramic powder 
both the end of ceramic powder it is contained in said ceramic slurry and said ceramic paste, 
respectively. 

[Claim 12]A manufacturing method of the lamination type ceramic electronic component 
according to claim 1 1 said whose internal-circuit-elements film is a coil conductor film prolonged 
in a coiled form and in which said lamination type ceramic electronic component is a laminated 
inductor. 

[Claim 13]A lamination type ceramic electronic component obtained by the manufacturing 
method according to any one of claims 1 to 12. 

[Claim 14]A manufacturing method of ceramic paste characterized by comprising the following. 
A primary dispersing process which carries out the distributed processing of the primary mixture 
which contains the end of ceramic powder, and the 1 st organic solvent at least. 
A secondary dispersing process which carries out the distributed processing of the secondary 
mixture which added an organic binder to said primary mixture which passed through said 
primary dispersing process at least. 

A process which includes the 2nd organic solvent whose relative vapor rate is smaller than said 
1st organic solvent in said primary mixture and/or said secondary mixture. 
A removal process which removes said 1st organic solvent selectively by heat-treating said 
secondary mixture after said secondary dispersing process. 

[Claim 15]Ceramic paste obtained by the manufacturing method according to claim 14. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In this invention, it is related with a lamination type ceramic electronic 
component, a manufacturing method for the same, ceramic paste, and a manufacturing method 
for the same. 

. Therefore, have the ceramic layer for level difference absorption formed with the negative 
pattern of an internal-circuit-elements membrane pattern in order to absorb the level difference 
resulting from the thickness of the internal-circuit-elements film especially formed between 
ceramic layers. It is related with a lamination type ceramic electronic component, a 
manufacturing method for the same, ceramic paste used in favor of forming the ceramic layer for 
level difference absorption, and a manufacturing method for the same. 

[0002] 

[Description of the Prior Art]For example, when it is going to manufacture a lamination type 
ceramic electronic component like a laminated ceramic capacitor, two or more ceramic green 
sheets are prepared, and these ceramic green sheets are accumulated. On the specific ceramic 
green sheet, the conductor film for constituting a capacitor, resistance, an inductor, a barista, a 
filter, etc. and an internal-circuit-elements film like a resistor film are formed according to the 
function of a lamination type ceramic electronic component made profitably like. 
[0003]Electronic equipment including mobile communications equipment in recent years, A 
miniaturization and a weight saving progress, and in such electronic equipment, when a 
lamination type ceramic electronic component is used as a circuit element, a miniaturization and 
a weight saving are strongly required also from such a lamination type ceramic electronic 
component. For example, in the case of the laminated ceramic capacitor, the demand of a 
miniaturization and large-scale-izing is increasing. 

[0004]When it is going to manufacture a laminated ceramic capacitor, typically, Mix dielectric 
ceramic powder, an organic binder, a plasticizer, and an organic solvent, and ceramic slurry is 
produced, This ceramic slurry on a base material like polyester film coated by silicone resin as a 
remover, etc., By fabricating so that a doctor blade method etc. may be applied, for example, it 
may become a with a number of thickness sheet shaped [ 10-micrometer ], a ceramic green 
sheet is produced, it ranks second, and this ceramic green sheet is dried. 

[0005]Next, the internal electrode as an internal-circuit-elements film is formed on a ceramic 
green sheet by having two or more patterns which separated the interval mutually on the 
principal surface of the ceramic green sheet mentioned above, and screen-stencil giving 
conductive paste, and drying this. Some ceramic green sheets 2 in which it was distributed over 
two or more places as mentioned above, and the internal electrode 1 was formed are shown to 
drawin g 7 by the top view. 

[0006]Next, after the ceramic green sheet 2 exfoliates from a base material and is cut by the 
suitable size, as a part is shown in drawing 6 , The raw layered product 3 is produced by 
accumulating only predetermined number of sheets and accumulating further only number of 
sheets predetermined in the ceramic green sheet which does not form the internal electrode in 
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the upper and lower sides of this pile. 

E0007]After this raw layered product 3 is pressed in a laminating direction, as shown in drawin g 
8, it is cut by the size which should serve as the layered product chip 4 for each laminated 
ceramic capacitor, and ranks second, After passing through a de binder process, a baking 
process is given and a laminated ceramic capacitor is completed by forming exterior electrodes 
eventually. 

[0008]In such a laminated ceramic capacitor, in order to satisfy the demand to the 
miniaturization and large-scaleHzing, it is necessary to attain increase of the number of 
laminations of the ceramic green sheet 2 and the internal electrode 1, and lamination of the 
ceramic green sheet 2. 

[0009] However, between the portion in which the internal electrode 1 is located the more as a 
result of accumulation of each thickness of the internal electrode 1 the more above multilayering 
and lamination progress, and the portions which are not so, Or as the internal electrode 1 
becomes more remarkable in a laminating direction in the difference of the thickness between 
the portion arranged comparatively and the portion which is not so, for example, it is shown in 
drawing 8 , about the appearance of the obtained layered product chip 4, the modification that on 
the other hand the principal surface serves as convex will arise. [ many ] 

[0010]In the portion in which the internal electrode 1 is not located if modification as shown in 
drawing 8 in the layered product chip 4 has arisen, or the portion in which only a small number of 
internal electrode 1 is arranged comparatively in the laminating direction, Since a comparatively 
big distortion is brought about in the case of [ like a press operator ] and the adhesion between 
the ceramic green sheets 2 is inferior, it is easy to generate structure defects, such as 
delamination and a minute crack, by the internal stress caused at the time of calcination. 
[001 1]Modification of the layered product chip 4 as shown in drawing 8 may cause the result 
made to transform the internal electrode 1 undesirably, and a short defect may produce it by 
this. 

[0012]Such inconvenience is the cause of reducing the reliability of a laminated ceramic 
capacitor. 

[0013]ln order to solve the above problems, as shown in drawing 2 , to the field in which the 
internal electrode 1 on the ceramic green sheet 2 is not formed, for example. Form the ceramic 
green layer 5 for level difference absorption, and by this ceramic green layer 5 for level 
difference absorption. Losing substantially the level difference by the thickness of the internal 
electrode 1 on the ceramic green sheet 2 is indicated to JP.56-9471 9,A, JP,3-74820,A, JP,9- 
106925 A etc., for example. 

[0014]As mentioned above, by forming the ceramic green layer 5 for level difference absorption, 
Between the portion in which the internal electrode 1 is located when the raw layered product 
3a is produced, as a part is shown in drawing 1 , and the portions which are not so, Or as the 
difference of the thickness between the portion in which many internal electrodes 1 are arranged 
comparatively in the laminating direction, and the portion which is not so stops arising 
substantially and it is shown in drawing 3 , in the obtained layered product chip 4a, it becomes 
difficult to produce undesirable modification as shown in drawing 8 . 

[0015]As a result, the reliability of the laminated ceramic capacitor which could make hard to 
produce problems, such as structure defects, such as delamination which was mentioned above, 
and a minute crack, and a short defect by modification of the internal electrode 1, and was 
obtained can be improved. 
[0016] 

[Problem(s) to be Solved by the Invention]Although the ceramic green layer 5 for level difference 
absorption mentioned above has the same presentation as the case of the ceramic green sheet 
2 and is formed by giving the ceramic paste containing dielectric ceramic powder, an organic 
binder, a plasticizer, and an organic solvent, For example, in order to form the ceramic green 
layer 5 for level difference absorption by printing etc. with high precision so that it may have 
thickness comparable as the internal electrode 1 of 2 micrometers or less in thickness, the 
dispersibility in the end of ceramic powder under SERAMMIKU paste should be excelled. 
[0017]ln order to obtain ceramic paste by JP,3-74820,A in relation to this, distributed processing 
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with 3 rolls is indicated, but in distributed processing with such mere 3 rolls, it is difficult to 
acquire outstanding dispersibility which was mentioned above. 

[0018]On the other hand, in JP,9-1 06925,A the ceramic slurry for the ceramic green sheet 2, 
While producing by mixing dielectric ceramic powder, an organic binder, and the 1st low-boiling- 
point organic solvent and using this for shaping of the ceramic green sheet 2, By heating and 
replacing the 1st low-boiling-point organic solvent by the 2nd organic solvent of a high boiling 
point, after adding the 2nd organic solvent of a high boiling point and mixing from the boiling point 
of the 1st above-mentioned organic solvent to this ceramic slurry, Producing the ceramic paste 
for the ceramic green layer 5 for level difference absorption is indicated. 

[0019]Therefore, in the ceramic paste obtained by [ as having mentioned above ], since at least 
2 times of mixing processes are carried out, the dispersibility in the end of ceramic powder 
improves to some extent, but. According to these mixing processes, since each is carried out 
where an organic binder is included, the slurry at the time of mixing or the viscosity of a paste 
has a limit in having excelled the dispersibility in the end of ceramic powder with the distributed 
processing machine using media like a ball mill highly. 

[0020]Thus, as ceramic paste used in order to form a very thin ceramic layer called the ceramic 
green layer 5 for level difference absorption which has thickness equivalent to the thickness of 
the internal electrode 1, The dispersibility outstanding about the end of ceramic powder it is 
contained there is required, and the demand to such outstanding dispersibility becomes so 
severe that the thickness of the internal electrode 1 becomes thin. 

[0021]Even if it is when the dispersibility in the end of ceramic powder in the ceramic green 
layer 5 for level difference absorption is temporarily bad, may be able to cover the badness of 
dispersibility to some extent with the ceramic green sheet 2 piled up on it, but. If the thickness 
of the ceramic green sheet 2 becomes thin, the effect which covers dispersibility with such a 
ceramic green sheet 2 is hardly expectable. 

[0022]From the above thing, higher dispersibility is needed about the end of ceramic powder in 
the ceramic green layer 5 for level difference absorption, so that a miniaturization and large- 
scale-izing of a laminated ceramic capacitor progress. 

[0023]Since the distributed efficiency in the end of ceramic powder in a mixing process is raised, 
it is possible to make viscosity of ceramic paste low, but. Thus, if the addition of the low-boiling- 
point organic solvent mentioned above is increased in order to make viscosity low, in order to 
remove this low-boiling-point organic solvent after distributed processing, another problem of 
needing for a long time is encountered. 

[0024]As mentioned above, although it explained in relation to the laminated ceramic capacitor, 
the same problem encounters also in other lamination type saying other than a laminated 
ceramic capacitor (for example, a laminated inductor) ceramic electronic components. 
[0025]Then, the purpose of this invention is to provide the lamination type ceramic electronic 
component obtained by the manufacturing method and this manufacturing method of the 
lamination type ceramic electronic component which can solve a problem which was mentioned 
above. 

[0026]Other purposes of this invention are to provide the ceramic paste obtained by the method 
of manufacturing ceramic paste suitable for forming a very thin ceramic green layer like the 
ceramic layer for level difference absorption mentioned above, and this manufacturing method. 
[0027] 

[Means for Solving the Problem]This invention is first turned to a manufacturing method of a 
lamination type ceramic electronic component. In this manufacturing method, the following 
processes are carried out fundamentally. 

[0028] First, ceramic slurry, conductive paste, and ceramic paste are prepared, respectively. 
[0029] Next, a ceramic green sheet obtained by fabricating ceramic slurry, An internal-circuit- 
elements film formed by giving conductive paste selectively so that a level difference by the 
thickness may be brought about on the principal surface of a ceramic green sheet, Two or more 
composite structures provided with a ceramic green layer for level difference absorption formed 
by giving ceramic paste to a field in which it is on the principal surface of a ceramic green sheet, 
and an internal-circuit-elements film is not formed so that a level difference by thickness of an 
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internal-circuit-elements film may be lost substantially are produced. 

£0030]Next, a raw layered product is produced by accumulating a composite structure of these 
plurality, 

[0031 ]And a raw layered product is calcinated. 

[0032]In a manufacturing method of a lamination type ceramic electronic component provided 
with such a fundamental process, a process, i.e., a method of manufacturing ceramic paste, of 
preparing ceramic paste for forming a ceramic green layer for level difference absorption has the 
feature by this invention. 

[0033]A primary dispersing process which carries out the distributed processing of the primary 
mixture which contains the end of ceramic powder, and the 1st organic solvent at least in this 
invention in order to manufacture ceramic paste, A secondary dispersing process which carries 
out the distributed processing of the secondary mixture which added an organic binder to a 
primary mixture which passed through a primary dispersing process at least is carried out. Here, 
the organic binder should note being added in a stage of a secondary dispersing process. 
[0034]In this invention, it is characterized by using the 2nd organic solvent whose relative vapor 
rate is smaller than the 1st organic solvent in addition to the 1st above-mentioned organic 
solvent. This 2nd organic solvent may be added in a stage of a secondary [ further ] dispersing 
process, being added in a stage of a primary dispersing process, even if are added in a stage of a 
primary dispersing process, and added in a stage of a secondary dispersing process. That is, the 
2nd organic solvent is included in a primary mixture and/or a secondary mixture. 
[0035]And a removal process which removes the 1st organic solvent selectively is eventually 
carried out by heat-treating a secondary mixture after a secondary dispersing process. 
[0036]As for a primary mixture, in a primary dispersing process included in a manufacturing 
method of ceramic paste mentioned above, it is preferred that an organic dispersing agent is 
included. 

[0037]A relative vapor rate at 20 ** of the 1st organic solvent mentioned above is 100 or more, 
and, as for a relative vapor rate at 20 ** of the 2nd organic solvent, it is preferred that it is 50 or 
less. 

[0038]In a manufacturing method of ceramic paste, it is after a secondary dispersing process and 
it is preferred that a process of filtering a secondary mixture before a removal process is carried 
out further. 

[0039]By dissolving an organic binder in the 1st organic solvent and/or 2nd organic solvent in a 
manufacturing method of ceramic paste, A process of producing an organic vehicle, and a 
process of filtering an organic vehicle are carried out further, and, as for a secondary mixture, it 
is preferred that an organic binder added in the state of an organic vehicle which passed through 
a filtering step is included. 

[0040]Although combination which becomes larger than the latter relative vapor rate as the 1 st 
and 2nd organic solvents in the former relative vapor rate is chosen in a manufacturing method 
of ceramic paste, This is easily realizable if the former boiling point chooses combination which 
becomes lower than the latter boiling point in the usual case. 

[0041 ]As for a difference of the boiling point of the 1st organic solvent, and the boiling point of 
the 2nd organic solvent, when choosing combination of the 1st and 2nd organic solvents 
according to a difference of the boiling point which was mentioned above, it is preferred that it is 
not less than 50 **. 

[0042]As for ceramic slurry used in order to fabricate a ceramic green sheet, in this invention, it 
is preferred to include the end of ceramic powder it has the substantially same presentation as 
the end of ceramic powder it is contained in ceramic paste for forming a ceramic green layer for 
level difference absorption. 

[0043]In a specific embodiment of this invention, it is dielectric ceramic powder both the end of 
ceramic powder it is contained in ceramic slurry and ceramic paste, respectively. In this case, 
when an internal-circuit-elements film is an internal electrode arranged so that electric capacity 
may be formed while it is mutual, a laminated ceramic capacitor can be manufactured. 
[0044]It is in other specific embodiments of this invention in the end of magnetic body ceramic 
powder both the end of ceramic powder it is contained in ceramic slurry and ceramic paste, 
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respectively. In this case, a laminated inductor can be manufactured when an internal-circuit- 
elements film is a coil conductor film prolonged in a coiled form. 

[0045]This invention is turned also to a lamination type ceramic electronic component obtained 
again by a manufacturing method which was mentioned above. 

[0046]This invention is turned also to ceramic paste obtained by a manufacturing method and 

this manufacturing method of ceramic paste which was mentioned above. 

[0047] 

[Embodiment of the Invention]One embodiment of this invention is described about the 
manufacturing method of a laminated ceramic capacitor. The manufacturing method of the 
laminated ceramic capacitor by this embodiment can be explained referring to drawin g 1 thru/or 
drawing 3 mentioned above. 

[0048]In carrying out this embodiment, the ceramic paste for the conductive paste for the 
ceramic slurry for the ceramic green sheet 2 and the internal electrode 1 and the ceramic green 
layer 5 for level difference absorption is prepared, respectively. 

[0049]Above-mentioned ceramic slurry is produced by mixing dielectric ceramic powder, an 
organic binder, a plasticizer, and a comparatively low-boiling-point organic solvent. In order to 
obtain the ceramic green sheet 2 from this ceramic slurry, on a base material (not shown) like 
polyester film coated by silicone resin as a remover, etc., Ceramic slurry is fabricated by a 
doctor blade method etc., and, subsequently is dried. After desiccation, each thickness of the 
ceramic green sheet 2 shall be several micrometers. 

[0050]On the principal surface of the above ceramic green sheets 2, after the internal 
electrode's 1 drying, it is formed with a thickness of about 1 micrometer, so that it may be 
distributed over two or more places. The internal electrode 1 gives conductive paste by screen- 
stencil etc., and is formed by drying this, for example. This internal electrode 1 has 
predetermined thickness, respectively, therefore the level difference by this thickness is brought 
about on the ceramic green sheet 2. 

[0051]Next, it is on the principal surface of the ceramic green sheet 2, and the ceramic green 
layer 5 for level difference absorption is formed in the field in which the internal electrode 1 is 
not formed so that the level difference by the thickness of the internal electrode 1 mentioned 
above may be lost substantially. The ceramic green layer 5 for level difference absorption is 
formed by having a negative pattern of the internal electrode 1 and giving the ceramic paste 
mentioned above by screen-stencil etc., and, subsequently is dried. The ceramic paste used here 
serves as the feature in this invention, and those details are later mentioned for it. 
[0052]After forming the ceramic green layer 5 for level difference absorption, it may be made 
have formed the ceramic green layer 5 for level difference absorption in the explanation 
mentioned above, after forming the internal electrode 1, but to form the internal electrode 1 
conversely. 

[0053]As mentioned above, the composite structure 6 in which the internal electrode 1 and the 
ceramic green layer 5 for level difference absorption were formed on the ceramic green sheet 2 
as shown in drawing 2 , More than one are prepared, and after these composite structures 6 
exfoliate from a base material, they are cut by the suitable size, The raw layered product 3a as 
shows drawing 1 a part is produced by accumulating only predetermined number of sheets and 
accumulating the ceramic green sheet in which the internal electrode and the ceramic green 
layer for level difference absorption are not further formed in the upper and lower sides. 
[0054]After this raw layered product 3a is pressed in a laminating direction, as shown in drawing 
3, it is cut by the size which should serve as the layered product chip 4a for each laminated 
ceramic capacitor, and ranks second, After passing through a de binder process, a baking 
process is given and a multilayer capacitor is completed by forming exterior electrodes 
eventually. 

[0055]As mentioned above, by forming the ceramic green layer 5 for level difference absorption, 
Between the portion in which the internal electrode 1 is located in the raw layered product 3a as 
a part is shown in drawing 1 , and the portions which are not so, Or as the difference of the 
thickness between the portion in which many internal electrodes 1 are arranged comparatively in 
the laminating direction, and the portion which is not so stops arising substantially and it is 
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shown in drawing 3 , in the layered product chip 4a, it becomes difficult to produce undesirable 
modification. As a result, the problem of a structure defect and short defects, such as 
delamination and a minute crack, can be made hard to produce in the obtained laminated ceramic 
capacitor. 

[0056]In this invention, the method of manufacturing the ceramic paste for forming the ceramic 
green layer 5 for level difference absorption has the feature, and the dispersibility in the end of 
ceramic powder included in ceramic paste can be improved by adopting this characteristic 
manufacturing method. 

[0057]Namely, the primary dispersing process which carries out the distributed processing of the 
primary mixture which contains the end of ceramic powder, and the 1st organic solvent at least 
in this invention in order to manufacture ceramic paste, The secondary dispersing process which 
carries out the distributed processing of the secondary mixture which added the organic binder 
to the primary mixture which passed through this primary dispersing process at least is carried 
out. 

[0058]Thus, since the organic binder is not yet added in a primary dispersing process, it is easy 
to make the distributed processing under hypoviscosity possible, therefore to improve the 
dispersibility in the end of ceramic powder. In this primary dispersing process, the air which is 
sticking to the surface in the end of ceramic powder is replaced by the 1st organic solvent, and 
while being able to change into the state where the end of ceramic powder was fully soaked in 
the 1st organic solvent, the state of aggregation in the end of ceramic powder can fully be 
cracked. 

[0059]In a secondary dispersing process, maintaining the high dispersibility in the end of ceramic 
powder acquired by the primary dispersing process as mentioned above, an organic binder can be 
mixed enough and uniformly, and the further grinding effect in the end of ceramic powder can 
also be expected. 

[0060]In this invention, the 2nd organic solvent whose relative vapor rate is smaller than the 1st 
organic solvent is also used in addition to the 1st above-mentioned organic solvent. The 
additional injection of this 2nd organic solvent may be carried out also in the stage of a 
secondary dispersing process, being added in the stage of a primary dispersing process, even if 
are added in the stage of a primary dispersing process, and added in the stage of a secondary 
dispersing process. 

[0061] And the 1st organic solvent is eventually removed selectively by heat-treating a 
secondary mixture after a secondary dispersing process. 

[0062]Thus, since removal of the 1 st organic solvent is carried out after a secondary dispersing 
process, Also in the stage of a secondary dispersing process, while it is possible to make 
viscosity of a secondary mixture comparatively low, therefore being able to maintain distributed 
efficiency comparatively highly, the solubility of the organic binder added in the stage of a 
secondary dispersing process which was mentioned above can be improved. 
[0063]As an organic solvent, the ceramic paste produced by making it above contains only the 
2nd organic solvent substantially, even if the 1st organic solvent may remain slightly. Since the 
relative vapor rate is smaller than the 1st organic solvent, the 2nd organic solvent makes it 
possible to be able to hold down the drying rate of ceramic paste to below a predetermined 
value, for example, to apply screen-stencil satisfactorily. 

[0064]In the primary dispersing process and secondary dispersing process which are carried out 
in this invention, distributed processing can be carried out, for example with the application of 
the usual distributed processing machine using media like a ball mill. 

[0065]What is necessary is for some to be various and just to choose, respectively what is used 
as the thing used as the 1st organic solvent, and the 2nd organic solvent in consideration of the 
relative vapor rate of such an organic solvent in this invention, as an organic solvent used as the 
1st organic solvent or 2nd organic solvent. 

[0066]As an example of such an organic solvent, methyl ethyl ketone, methyl isobutyl ketone, 
Hydrocarbon, such as ketone, such as acetone, toluene, benzene, xylene, and normal hexane. 
Alcohols, such as methanol, ethanol, isopropanol, butanol, and amyl alcohol, Ester species, such 
as ethyl acetate, butyl acetate, and isobutyl acetate, diisopropyl keton, Ethyl Cellosolve, butyl 
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Cellosolve, Cellosolve acetate, methyl Cellosolve acetate, Butylcarbitol, cyclohexanol, pine oil, a 
dihydroterpineol. Chlorinated hydrocarbons, such as ketone, such as isophorone, a terpineol, the 
SHIPRO pyrene glycol, and dimethyl phthalate, ester species, hydrocarbon, alcohols, and a 
methylene chloride, and these mixtures are mentioned. 

[0067]As the 1st organic solvent, the organic solvent in which a relative vapor rate becomes 150 
or more still more preferably 100 or more is chosen more preferably. It is for finishing promptly 
removal of the 1st organic solvent in a removal process. A relative vapor rate is also called 
comparison vapor rate, and the relative vapor rate of the solvent made into an object when the 
vapor rate of the acetic acid normal butyl (126.5 ** of boiling points) at 25 ** is set to 100 is 
pointed out. The formula of a relative vapor rate is set to relative vapor rate =(evaporation time 
of acetic acid normal butyl)/(evaporation time of object solvent) x100, and evaporation time is 
measured with a weight method. 

[0068]A relative vapor rate suitable for the 1st organic solvent as 100 or more organic solvents, 
for example, methyl ethyl ketone (relative vapor rate 465) and methyl isobutyl ketone (said — 
145). acetone (said — 720), toluene (said — 195), and benzene (said — 500). methanol (said — 
370), ethanol (said — 203), isopropanol (said — 205), ethyl acetate (said — 525), isobutyl 
acetate (said — 1 52), butyl acetate (said — 1 00), and these mixtures are mentioned. 
[0069]On the other hand, the organic solvent in which the relative vapor rate at 20 ** becomes 
50 or less as the 2nd organic solvent is chosen more preferably. It is for making screen-stencil 
nature good. 

[0070]A relative vapor rate suitable for the 2nd organic solvent as 50 or less organic solvent, for 
example, diisopropyl keton (relative vapor rate 49) and methyl Cellosolve acetate (said — 40). 
Cellosolve acetate (said — 24), butyl Cellosolve (said — 10), and cyclohexanol (less than said 
10). Pine oil (less than said 10), a dihydroterpineol (less than said 10), Isophorone (less than said 
10), a terpineol (less than said 10), the SHIPRO pyrene glycol (less than said 10), dimethyl 
phthalate (less than said 10), butylcarbitols (less than said 40), and these mixtures are 
mentioned. 

[0071]It is [ each selection of the 1st and 2nd organic solvents ] easier in choosing the 1st and 
2nd organic solvents, respectively, it to be also possible for for it not to be based on a relative 
vapor rate as mentioned above, but to be based on the boiling point, and to be rather based on 
the boiling point. If the former boiling point chooses the combination which becomes lower than 
the latter boiling point as the 1st and 2nd organic solvents when based on the boiling point, in 
most, combination as for which the former relative vapor rate becomes larger than the latter 
relative vapor rate can be selected. 

[0072]About some of things quoted as an example of the organic solvent mentioned above, if 
each boiling point is shown in a parenthesis, Methyl ethyl ketone (79.6 **), methyl isobutyl 
ketone (1 18.0 **), Acetone (56.1 **), toluene (1 1 1.0 **), benzene (79.6 **), Methanol (64.5 **), 
ethanol (78.5 **), isopropanol (82.5 **), Ethyl acetate (77.1 **), isobutyl acetate (118.3 **), 
diisopropyl keton (143.5 **), Methyl Cellosolve acetate (143 **), Cellosolve acetate (156.2 **), 
Butyl Cellosolve (170.6 **), cyclohexanol (160 **), Although it becomes pine oil (195-225 **), a 
dihydroterpineol (210 **), isophorone (215.2 **), a terpineol (219.0 **), the SHIPRO pyrene 
glycol (231.8 **), and dimethyl phthalate (282.4 **), What is necessary is just to choose the 1st 
and 2nd organic solvents based on such the boiling point, respectively. 

[0073]As for the difference of the boiling point of the 1st organic solvent, and the boiling point of 
the 2nd organic solvent, when choosing the combination of the 1st and 2nd organic solvents 
according to the difference of the boiling point which was mentioned above, it is preferred that it 
is not less than 50 **. In a removal process, it is for making easier alternative removal of only 
the 1st organic solvent by heat-treatment. 

[0074]When screen-stencil nature is taken into consideration about the 2nd organic solvent of 
the high boiling point mentioned above, it is preferred to have the not less than 150 ** boiling 
point, and it is more preferred to have the boiling point which is about 200-250 **. When it is 
easy to dry ceramic paste, therefore it is easy to produce blinding of the mesh of a printing 
pattern in less than 150 ** and it exceeds another side and 250 **, it is for being hard to dry a 
printed film, therefore requiring for desiccation for a long time. 
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[0075]As an organic binder used in ceramic paste, what is dissolved in an organic solvent at a 
room temperature is good. As such an organic binder, for example A polyvinyl butyral, 
Polyacetals, such as polybutylbutyral, and poly(meta) acrylic ester. Modified cellulose, such as 
ethyl cellulose, alkyd, and vinylidene. There are polyether, epoxy resins, urethane resin, 
polyamide resin, polyimide resin, polyamide imide resin, polyester resin, polysulphone resin, liquid 
crystal polymers, polyimidazole resin, and poly oxazoline resin. 

[0076]The polyvinyl butyral illustrated above as an organic binder is obtained by condensation 
with polyvinyl alcohol and butylaldehyde, an acetyl group is less than 6 mol %, and a butyral group 
has% of a 62-82-mol low polymerization article, an inside polymerization article, and a high 
polymerization article. As for the polyvinyl butyral used as an organic binder in the ceramic paste 
concerning this invention, while the balance of the tough nature of dissolution viscosity and a dry 
paint film to the butyral group to an organic solvent is about 65 mol %, it is preferred that it is a 
polymerization article. 

[0077]The addition of an organic binder is preferably chosen to 3 to 10% of the weight one to 
20% of the weight to the end of ceramic powder. 

[0078]As for a primary mixture, in the primary dispersing process mentioned above, it is 
preferred that an organic dispersing agent is included. That is, in a primary mixture, in the state 
where it diluted with the 1st organic solvent or 1st and 2nd organic solvents, if an organic 
dispersing agent is added, the dispersibility in the end of ceramic powder will improve more. 
[0079]Especially as an above-mentioned organic dispersing agent, as for a molecular weight, 
from a point of dispersibility, although not limited, it is preferred that it is 10,000 or less, an 
anionic system, a cation system, and the Nonion system — although any may be sufficient — 
polyacrylic acid and its ammonium salt. A polyacrylic ester copolymer, polyethylene oxide, 
polyoxyethylene alkyl amyl ether, Fatty acid diethanol AMAIDO, polyethyleneimine, 
polyoxypropylene monoallyl monobutyl ether, the copolymer of a maleic anhydride (and styrene), 
etc. are preferred. 

[0080]The addition of an organic dispersing agent is preferably chosen to 0.5 to 2.0% of the 
weight 0.1 to 5% of the weight to the end of ceramic powder. 

[0081]It is after a secondary dispersing process and it is preferred that the process of filtering a 
secondary mixture before a removal process is carried out further. This can remove a foreign 
matter, an aggregate in the end of ceramic powder, a non-melted object of an organic binder, 
etc. which may exist in ceramic paste, and ceramic paste with higher dispersibility can be 
obtained certainly. The effect of decreasing a pinhole in the ceramic layer brought about after 
calcination of the ceramic green layer 5 for level difference absorption which consists of ceramic 
paste is also expectable by air of a minute diameter which has adhered in the end of ceramic 
powder carrying out foam breaking by filtration, or being removed. 

[0082]Or after producing an organic vehicle and filtering this organic vehicle by dissolving an 
organic binder in the 1st organic solvent and/or 2nd organic solvent, in a secondary mixture, an 
organic binder may be added in the state of the organic vehicle which passed through the 
filtering step. 

[0083] Respectively, filtration of the two above modes may be repeated two or more times, and 
may combine filtration of two modes. Thus, the effect by filtration can be further heightened by 
repeating filtration two or more times, or combining filtration of two modes. 
[0084]In order to use the filter which consists of plastics, such as a filter which consists of 
stainless steel or polypropylene, and fluororesin, in the filtering step mentioned above and to 
raise filtration velocity, The method which is compulsorily extruded with compressed gas, such 
as air and nitrogen gas, or has been attracted enough and carried out under decompression may 
be adopted. 

[0085] It is preferred that it is what has the substantially same presentation as the end of 
ceramic powder it is contained in the ceramic slurry used in order to fabricate the ceramic green 
sheet 2 the end of ceramic powder it is contained in ceramic paste. It is for coinciding a degree 
of sintering between the ceramic green layer 5 for level difference absorption, and the ceramic 
green sheet 2. 

[0086]I hear that it is the same that the main ingredients have the same presentation 
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substantially [ **** ], and it is. For example, even if accessory constituents, such as a minute 
amount addition metal oxide and glass, differ, it can be said that it has the same presentation 
substantially. If the end of ceramic powder it is contained in the ceramic green sheet 2 is a thing 
of the range which satisfies X7R characteristic specified by the B weighting specified by JIS 
about the temperature characteristics of electric capacity, and EIA standard, The main 
ingredients are the same, and as long as it satisfies B weighting and X7R characteristic, the 
accessory constituent may also be different the end of ceramic powder it is contained in the 
ceramic paste for the ceramic green layer 5 for level difference absorption. 

[0087]It is for drawin g 4 explaining the manufacturing method of the laminated inductor as other 
embodiments of this invention, It is a perspective view decomposing and showing the element 
which constitutes the raw layered product 13 prepared in order to obtain the layered product 
chip 12 which showed drawing 5 appearance with the perspective view, and with which the 
laminated inductor 1 1 manufactured by this manufacturing method is equipped. 
[0088]The raw layered product 13 is obtained two or more ceramic green sheets 14, 15, 16, and 
17, — , by having 18 and 19 and laminating these ceramic green sheets 14-19. 
[0089]The ceramic green sheets 14-19 fabricate ceramic slurry including the end of magnetic 
body ceramic powder with a doctor blade method etc., and are obtained by drying. After 
desiccation, each thickness of the ceramic green sheets 14-19 shall be 10-30 micrometers. 
[0090]The coil conductor film and the ceramic green layer for level difference absorption which 
are prolonged in a coiled form are formed in the ceramic green sheets 15-18 located in the 
middle among the ceramic green sheets 14-19 so that it may explain in detail below. 
[0091]First, the coil conductor film 20 is formed on the ceramic green sheet 15. The coil 
conductor film 20 is formed so that the 1st end may reach even the edge of the ceramic green 
sheet 15. The beerhole conductor 21 is formed in the 2nd end of the coil conductor film 20. 
[0092]In order to form such the coil conductor film 20 and the beerhole conductor 21, For 
example, after forming the breakthrough for the beerhole conductor 21 in the ceramic green 
sheet 1 5 by methods, such as laser or punching, screen-stencil etc. give the conductive paste 
used as the coil conductor film 20 and the beerhole conductor 21, and drying is performed. 
[0093]It is on the principal surface of the ceramic green sheet 15, and the ceramic green layer 
22 for level difference absorption is formed in the field in which the coil conductor film 20 is not 
formed so that the level difference by the thickness of the coil conductor film 20 mentioned 
above may be lost substantially. The ceramic green layer 22 for level difference absorption gives 
ceramic paste including the end of magnetic body ceramic powder it mentioned above, and it 
becomes the feature in this invention by screen-stencil etc., and is formed by drying. 
[0094]Next, on the ceramic green sheet 16, the coil conductor film 23, the beerhole conductor 
24, and the ceramic green layer 25 for level difference absorption are formed by the method 
mentioned above and the same method. The 1st end of the coil conductor film 23 is connected 
to the 2nd end of the coil conductor film 20 via the beerhole conductor 21 mentioned above. The 
beerhole conductor 24 is formed in the 2nd end of the coil conductor film 23. 
[0095]Next, on the ceramic green sheet 17, the coil conductor film 26, the beerhole conductor 
27, and the ceramic green layer 28 for level difference absorption are formed similarly. The 1 st 
end of the coil conductor film 26 is connected to the 2nd end of the coil conductor film 23 via 
the beerhole conductor 24 mentioned above. The beerhole conductor 27 is formed in the 2nd 
end of the coil conductor film 26. 

[0096] Lamination of the ceramic green sheets 16 and 17 mentioned above is repeated two or 
more times if needed. 

[0097]Next, on the ceramic green sheet 18, the coil conductor film 29 and the ceramic green 
layer 30 for level difference absorption are formed. The 1st end of the coil conductor film 29 is 
connected to the 2nd end of the coil conductor film 26 via the beerhole conductor 27 mentioned 
above. The coil conductor film 29 is formed so that the 2nd end may reach even the edge of the 
ceramic green sheet 18. 

[0098]Each thickness of the coil conductor films 20, 23, 26, and 29 mentioned above shall be 
about 30 micrometers after desiccation. 

[0099]In the raw layered product 13 produced by laminating two or more composite structures 
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which contain such ceramic green sheets 14-19, respectively, The coil conductor of two or more 
turns is formed as a whole by connecting two or more coil conductor films 20, 23, 26, and 29 
respectively prolonged in a coiled form one by one via the beerhole conductors 21, 24, and 27. 
[0100]By calcinating the raw layered product 13, the layered product chip 12 for the laminated 
inductor 1 1 shown in drawing 5 is obtained. Although the raw layered product 13 is illustrated as 
a thing for obtaining the one layered product chip 12 by drawing 4 , it is produced as a thing for 
obtaining two or more layered product chips, and it may be made to take out two or more 
layered product chips by cutting this. 

[0101]Subsequently, as shown in drawing 5 , the exterior electrodes 30 and 31 are formed in each 
end in which the layered product chip 12 carries out for relativity, and the laminated inductor 11 
is completed by it so that it may be connected to the 1st end of the coil conductor film 20 and 
the 2nd end of the coil conductor film 29 which were mentioned above, respectively. 
[0102]In the laminated inductor 1 1 explained with reference to the laminated ceramic capacitor 
explained with reference to drawing 1 thru/or drawing 3 or drawing 4 , and drawing 5 , As the end 
of ceramic powder it is contained in the ceramic green sheet 2, 14-19, the ceramic green layer 5 
for level difference absorption, or 22, 25, 28 and 30, Typically, the end of non-oxide stock 
ceramic powder, such as silicon carbide, silicon nitride, and sialon, is mentioned in the end of 
oxide stock ceramic powder, such as alumina, zirconia, magnesia, titanium oxide, barium titanate, 
lead zirconate titanate, and ferrite manganese. As a powder grain size, an average of 5 
micrometers or less of things of a 1 -micrometer globular form or the letter of grinding are used 
more preferably. 

[0103]When the content of the alkali metal oxide contained as an impurity uses 0.1 or less % of 
the weight of barium titanate as the end of ceramic powder, following metallic oxides and glass 
components may be made to contain as a minor constituent to this end of ceramic powder. 
[0104]As a metallic oxide, there is an oxidation terbium, oxidation dysprosium, holmium oxide, 
erbium oxide, ytterbium oxide, manganese oxide, cobalt oxide, nickel oxide, or magnesium oxide. 
[0105]As a glass component, Li 2 -(SiTi) 0 2 -MO. ( — however, MO — aluminum 2 0 3 or Zr0 2 ). 

Si0 2 -Ti0 2 -MO (however, MO) [ BaO and ] CaO, SrO, MgO, ZnO or MnO, Li 2 0-B 2 0 3 -(SiTi) 

0 2 +MO. (however, MO has aluminum 2 0 3 or Zr0 2 ), B 2 0 3 -aluminum 2 0 3 -MO (however, MO BaO, 

CaO, SrO, or MgO), or Si0 2 . 

[0106]In the laminated inductor 1 1 explained with reference to the laminated ceramic capacitor 
explained with reference to drawing 1 thru/or drawing 3 or drawing 4 , and drawing 5 , As 
conductive paste for the internal electrode 1 or the coil conductor films 20, 23, 26, and 29, the 
beerhole conductors 21 and 24, and formation of 27 used, the following can be used, for example. 

[0107]As conductive paste used in a laminated ceramic capacitor, 0.02 micrometer - 3 
micrometers of mean particle diameter are 0.05-0.5 micrometer preferably, Ag/Pd this powder 
including conductive powder, nickel metal powder, or copper metal powder etc. which consists of 
60 % of the weight/40 % of the weight - 1 0 % of the weight/90 % of the weight of alloys 1 00 
weight sections, An organic binder Two to 20 weight section (preferably five to 10 weight 
section), and Ag as a sintering depressant, Metal resinate, such as Au, Pt, Ti, Si, nickel, or Cu, by 
metal conversion About 0.1 to 3 weight section (preferably 0.5 to 1 weight section), After 
kneading about 35 weight sections for an organic solvent with 3 rolls, the conductive paste 
obtained by adding the same or another organic solvent further, and performing viscosity control 
can be used. 

[0108]As conductive paste used in the laminated inductor 11, This powder receives 100 weight 
sections including the conductive powder in which Ag/Pd consists of 80 % of the weight/20 % of 
the weight - 100 % of the weight/0 % of the weight of alloys, or Ag, After kneading the same 
organic binder as a case, sintering depressant, and organic solvent of the conductive paste for 
the laminated ceramic capacitor mentioned above with 3 rolls by the same ratio, The conductive 
paste obtained by adding the same or another organic solvent further, and performing viscosity 
control can be used. 
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[0109]Below, this invention is more concretely explained based on the example of an experiment. 
[0110] 

[The example 1 of an experiment] The example 1 of an experiment is related with a laminated 
ceramic capacitor, and in manufacture of the ceramic paste for the ceramic green layer for level 
difference absorption, it is carried out in order to check the effect by having adopted the primary 
dispersing process and secondary dispersing process as a feature of this invention. 
[01 1 1](Preparation in the end of ceramic powder) Drying desiccation was carried out after 
carrying out weighing of barium carbonate (BaC0 3 ) and the titanium oxide (Ti0 2 ) first so that it 

may become a mole ratio of 1:1, and carrying out wet blending using a ball mill. Subsequently, 
after carrying out temporary quenching at the temperature of 1000 ** for 2 hours, dielectric 
ceramic powder was obtained by grinding. 

[01 12](Preparation of ceramic slurry, and production of a ceramic green sheet) In the end of 
ceramic powder it prepared previously 100 weight sections, With polyvinyl-butyral (inside 
polymerization article) 7 weight section, as a plasticizer DOP(dioctyl phthalate)3 weight section, 
Methyl-ethyl-ketone 30 weight section, ethanol 20 weight section, and toluene 20 weight section 
were supplied to the ball mill with product ball made from zirconia 600 weight section 1 mm in 
diameter, wet blending was performed for 20 hours, and ceramic slurry was obtained. 
[01 13]And to this ceramic slurry, the doctor blade method was applied and the 3 micrometers 
(the thickness after calcination is 2 micrometers)-thick ceramic green sheet was fabricated. 
Desiccation is 80 ** and was performed for 5 minutes. 

[01 14](Preparation of conductive paste) Metal powder 100 weight section of Ag/Pd=30/70, After 
kneading ethyl cellulose 4 weight section, the amount part of alkyd-resin duplexs, Ag metal 
resinate 3 weight section (1 7.5 weight sections as Ag), and butylcarbitol acetate 35 weight 
section with 3 rolls, terpineol 35 weight section was added and viscosity control was performed. 
[01 1 5](Preparation of the ceramic paste for the ceramic green layer for level difference 
absorption) 

- Sample 1 - Dielectric-ceramic-powder 100 weight section prepared previously, methyl-ethyl- 
ketone (relative vapor rate 465) 70 weight section, and product ball made from zirconia 600 
weight section 1 mm in diameter were supplied to the ball mill, and wet blending was performed 
for 16 hours. Next, the ceramic slurry mixture was obtained by adding terpineol (ten or less 
relative vapor rate) 40 weight section of 220 ** of boiling points, and ethyl cellulose resin 5 
weight section in the same pot, and mixing further in it for 16 hours. 

[01 16]Subsequently, by being under hot bath at 60 **, and carrying out distillation under reduced 
pressure of the above-mentioned ceramic slurry mixture by an evaporator for 2 hours, methyl 
ethyl ketone was removed thoroughly and ceramic paste was obtained. Subsequently, the sake 
[ for viscosity control ], terpineol 10-20 weight-section addition was carried out, and the 
automatic mortar distributed and adjusted. 

[0117]- Sample 2 - Dielectric-ceramic-powder 100 weight section prepared previously, methyl- 
ethyl-ketone 70 weight section, terpineol 30 weight section, and product ball made from zirconia 
600 weight section 1 mm in diameter were supplied to the ball mill, and wet blending was 
performed for 16 hours. Next, the ceramic slurry mixture was obtained by adding terpineol 10 
weight section of 220 ** of boiling points, and ethyl cellulose resin 5 weight section in the same 
pot, and mixing further in it for 1 6 hours. 

[01 18]Subsequently, by being under hot bath at 60 **, and carrying out distillation under reduced 
pressure of the above-mentioned ceramic slurry mixture by an evaporator for 2 hours, methyl 
ethyl ketone was removed thoroughly and ceramic paste was obtained. Subsequently, the sake 
[ for viscosity control ], terpineol 10-20 weight-section addition was carried out, and the 
automatic mortar distributed and adjusted. 

[0119]- Sample 3 - Dielectric-ceramic-powder 100 weight section prepared previously and 
methyl-ethyl-ketone 70 weight section, Polyacrylic acid quarternary-ammonium-salt dispersing 
agent (weight average molecular weight 1000) 0.5 weight section and product ball made from 
zirconia 600 weight section 1 mm in diameter were supplied to the ball mill, and wet blending was 
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performed for 16 hours. Next, the ceramic slurry mixture was obtained by adding terpineol 10 
weight section of 220 ** of boiling points, and ethyl cellulose resin 5 weight section in the same 
pot, and mixing further in it for 16 hours. 

[01 20]Subsequently, by being under hot bath at 60 **, and carrying out distillation under reduced 
pressure of the above-mentioned ceramic slurry mixture by an evaporator for 2 hours, methyl 
ethyl ketone was removed thoroughly and ceramic paste was obtained. Subsequently, the sake 
[ for viscosity control ], terpineol 10-20 weight-section addition was carried out, and the 
automatic mortar distributed and adjusted. 

[0121]- Sample 4 - After mixing dielectric-ceramic-powder 100 weight section prepared 
previously, terpineol 40 weight section of 220 ** of boiling points, and ethyl cellulose resin 5 
weight section with an automatic mortar, it kneaded well with 3 rolls and ceramic paste was 
obtained. 

[0122](Production of a laminated ceramic capacitor) In order to form an internal electrode on the 
principal surface of the ceramic green sheet prepared previously, conductive paste was screen- 
stenciled and it dried for 10 minutes at 80 **. The size, the shape, and the position of the 
internal electrode were set up suit the layered product chip obtained at a next process. Next, in 
order to form the ceramic green layer for level difference absorption on the principal surface of a 
ceramic green sheet, each ceramic paste concerning the samples 1 thru/or 4 was screen- 
stenciled, and it dried for 10 minutes at 80 **. It was made for each thickness of an internal 
electrode and the ceramic green layer for level difference absorption to be set to 1 micrometer 
(the thickness after calcination is 0.5 micrometer) after desiccation. 

[0123]Next, the ceramic green sheet of 200 sheets which forms the internal electrode and the 
ceramic green layer for level difference absorption as mentioned above. It put so that it might 
put with the ceramic green sheet of several ten sheets in which the internal electrode etc. are 
not given, and the raw layered product was produced, and heat pressing of this layered product 

was carried out according to the pressurizing condition of 1000 kg/cm 2 at 80 **. 
[0124]Next, two or more layered product chips were obtained by cutting an above-mentioned 
raw layered product with the cutting edge so that it might become a size with a 3.2 mm[ in 
length ] x1.6-mmx thickness of 1.6 mm after calcination. [ in width ] 

[0125]Next, zirconia powder aligned two or more above-mentioned layered product chips on the 
setter for the calcination by which the low volume spray was carried out, carried out 
temperature up over 24 hours from a room temperature to 250 **, and removed the organic 
binder. Next, the layered product chip was supplied to the firing furnace, and it calcinated by the 
profile of about 20 hours at a maximum of 1300 **. 

[0126]Next, after supplying the obtained sintered compact chip to a barrel and performing end 
polishing, exterior electrodes were provided in the both ends of the sintered compact, and the 
laminated ceramic capacitor used as a sample was completed. 

[01 27](Evaluation of the characteristic) The various characteristics were evaluated about the 
ceramic paste and the laminated ceramic capacitor concerning the samples 1 thru/or 4 
mentioned above. The result is shown in Table 1. 
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[0129]Characterization in Table 1 was performed as follows. 

[0130]"Solid content": About 1 g of ceramic paste was weighed precisely, and it computed in 
heat convection type oven from the weight after neglecting it at 150 ** for 3 hours. 
[0131]"Viscosity": 2.5-rpm rotation was given and measured [ in / using the Tokyo Keiki E type 
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viscosity meter / for the viscosity of ceramic paste / 20 ** ]. 

E0132]"Degree of dispersion": It computed from the particle size distribution acquired by 
measuring the particle size distribution in the end of ceramic powder using an optical diffraction 
type size distribution measuring device. That is, the end of ceramic powder it prepared 
previously was underwater distributed using the ultrasonic homogenizer, the ultrasonic wave was 
impressed till the place where a grain size does not become small any more, the grain size of 
D90 at that time was recorded, and this was made into the marginal grain size. On the other 
hand, ceramic paste was diluted in ethanol, the grain size of D90 of particle size distribution was 
recorded, and this was made into the grain size of a paste. And the degree of dispersion was 
computed based on the formula of degree-of-dispersion =(grain size / marginal grain size of 
paste)-1. This degree of dispersion shows that dispersibility is so good that a value is [ zero ] 
near if a numerical value is +, and shows that dispersibility is so good that an absolute value is 
large if a numerical value is - 

[0133]By using the 50-micrometer-thick screen made from stainless steel by 400 meshes on a 
"printing thickness":96% alumina substrate, printing at emulsion 20 micrometers in thickness, and 
drying for 10 minutes at 80 **, forming the printed film for evaluation — the thickness — a ratio 

— it asked from the measurement result by the laser surface roughness meter of a contact 
process. 

[0134]"Ra(surface roughness)": — the value which equalized the absolute value of the deviation 
of the center line and roughness curve which formed the same printed film for evaluation as the 
case of the above "printing thickness", and equalized the surface roughness Ra, i.e., a wave, — a 
ratio — it asked from the measurement result by the laser surface roughness meter of a contact 
process. 

[0135]"Structure-defect defective fraction": When abnormalities were seen by the visual 
examination of the sintered compact chip for the obtained laminated ceramic capacitor, and the 
inspection by an acoustic microscope, the internal structure defect was checked by polish and 
(sintered compact chip number with structure defect)/(total of a sintered compact chip) was 
made into the structure defect defective fraction. 

[01 36]If Table 1 is referred to, according to the samples 1-3 which adopted the primary 
dispersing process and the secondary dispersing process, and added the organic binder in the 
secondary dispersing process. It turns out that the result of could acquire the outstanding 
dispersibility compared with the sample 4 which did not perform such a thing, and having excelled 
also in each item of printing thickness, surface roughness, and a structure defect defective 
fraction is shown. 
[0137] 

[The example 2 of an experiment] Like the above-mentioned example 1 of an experiment, 
although related with a laminated ceramic capacitor, in manufacture of the ceramic paste for the 
ceramic green layer for level difference absorption, the example 2 of an experiment is carried out 
in order to check the effect by having added the filtering step. 

[0138]Except for the preliminary process of the ceramic paste for the following ceramic green 
layers for level difference absorption, the same process as the example 1 of an experiment 
mentioned above was carried out, and the laminated ceramic capacitor was produced. 
[0139](Preparation of the ceramic paste for the ceramic green layer for level difference 
absorption) 

- The ceramic slurry mixture pass the same operation as the case of the sample 1 in the 
example 1 of a sample 5-experiment was absolutely filtered under application of pressure with 
the filter of 20 micrometers (a not less than 1 0-micrometer thing is removable with the 
probability of 99.7%) of filtration. 

[0140]Then, through the same operation as the case of the sample 1 in the example 1 of an 
experiment, the above-mentioned ceramic slurry mixture was processed and ceramic paste was 
obtained. 

[0141]- After filtration with the filter of 20 micrometers of absolute filtration which was carried 
out in the case of the sample 6-above-mentioned sample 5, further absolutely, except for having 
filtered under application of pressure, the same operation as the case of the sample 5 was 
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carried out, and ceramic paste was obtained with the filter of 1 micrometer of filtration. 
E0142]- Terpineol 40 weight section of 220 ** of sample 7-boiling points, methyl-ethyl-ketone 
10 weight section, and ethyl cellulose resin 5 weight section by mixing with a planetary mixer, 
The organic vehicle made to dissolve ethyl cellulose resin in a terpineol and methyl ethyl ketone 
was produced, and what filtered this organic vehicle under application of pressure with the filter 
of 20 micrometers of filtration absolutely was prepared. 

[0143]On the other hand, dielectric-ceramic-powder 100 weight section prepared previously, 
methyl-ethyl-ketone 60 weight section, and product ball made from zirconia 600 weight section 
1 mm in diameter were supplied to the ball mill, and wet blending was performed for 16 hours. 
[0144]Next, the ceramic slurry mixture was obtained by adding the organic vehicle after the 
filtration beforehand prepared for the same pot as mentioned above, and mixing further for 1 6 
hours. 

[0145]Then, through the same operation as the case of the sample 1 in the example 1 of an 
experiment, the above-mentioned ceramic slurry mixture was processed and ceramic paste was 
obtained. 

[0146]- After filtration with the filter of 20 micrometers of absolute filtration which was carried 
out in the case of the sample 8-above-mentioned sample 7, further absolutely, except for having 
filtered under application of pressure, the same operation as the case of the sample 7 was 
carried out, and ceramic paste was obtained with the filter of 1 micrometer of filtration. 
[0147]- Ceramic paste was obtained by adding to the operation which was carried out in the 
case of the sample 9-sample 7, and filtering further the ceramic slurry mixture which was carried 
out in the case of the sample 5. 

[0148]About the ceramic paste and the laminated ceramic capacitor concerning the samples 5 
thru/or 9 mentioned above, the result of having evaluated the various characteristics is shown in 
Table 2. 



0149] 
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[0150]The characterization method in Table 2 is the same as that of the case of Table 1. 
[0151]Since the samples 5 in Table 2 differ in that the ceramic slurry mixture is filtered as 
compared with the sample 1 in Table 1, if the sample 5 is compared with the sample 1, they can 
check the effect by filtration. That is, according to the sample 5, the result of could acquire the 
more outstanding dispersibility compared with the sample 1 , and having excelled also in each 
item of printing thickness, surface roughness, and a structure defect defective fraction is shown. 

[0152]In Table 2, comparison with the sample 5 and the sample 6, comparison with the sample 7 
and the sample 8, Or when comparison with the sample 5 or 7 and the sample 9 is performed, 
respectively, by performing this two or more times, or combining filtration of a different mode 
about a filtering step, shows that the effect by filtration can be heightened further. 
[0153] 

[The example 3 of an experiment] Like the above-mentioned examples 1 and 2 of an experiment, 
although the example 3 of an experiment is related with a laminated ceramic capacitor, It carries 
out in order to check the range with a preferred relative vapor rate about each of the 1 st and 
2nd organic solvents used in manufacture of the ceramic paste for the ceramic green layer for 
level difference absorption. 

[0154]The same process as the example 1 of an experiment which is indicated below and which 
was mentioned above except for the preliminary process of the ceramic paste for the ceramic 
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green layer for level difference absorption was carried out, and the laminated ceramic capacitor 
was produced. 

[0155](Preparation of the ceramic paste for the ceramic green layer for level difference 
absorption) 

- As compared with the sample 1 in the example 1 of a sample 10-experiment, the relative vapor 
rate produced ceramic paste through the same operation as the case of the sample 1 except for 
having used the acetic acid normal butyl of 1 00 as the 1 st organic solvent. 

[0156]- As compared with the sample 1 in the example 1 of a sample 1 1 -experiment, the relative 
vapor rate produced ceramic paste through the same operation as the case of the sample 1 
except for having used acetone of 720 as the 1st organic solvent. 

[0157]- As compared with the sample 1 in the example 1 of a sample 12-experiment, the relative 
vapor rate produced ceramic paste through the same operation as the case of the sample 1 
except for having used isobutyl alcohol of 83 as the 1st organic solvent. 

[0158]- As compared with the sample 1 in the example 1 of a sample 13-experiment as the 1st 
organic solvent, The relative vapor rate produced ceramic paste through the same operation as 
the case of the sample 1 except for the relative vapor rate having used methyl Cellosolve of 55 
as the 2nd organic solvent, using methanol of 370. 

[0159]The result of having evaluated the kind and the various characteristics of the 1st and 2nd 
used organic solvents about the ceramic paste and the laminated ceramic capacitor concerning 
the samples 10 thru/or 13 mentioned above is shown in Table 3. 
[0160] 
[Table 3] 
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[0161]In Table 3, "evaporation time" shows time until an organic solvent (usually the 1st organic 
solvent) stops evaporating from the distillation-under-reduced-pressure start time. The 
valuation method about the characteristic of others in Table 3 is the same as that of the case of 
Table 1. 

[0162]According to the samples 10 and 1 1 for which 50 or less thing was used for the relative 
vapor rate as the 2nd organic solvent with reference to Table 3 using 1 00 or more things as the 
1st organic solvent, a relative vapor rate. While being able to finish evaporation of the 1st organic 
solvent promptly, a desirable result can be obtained also in respect of dispersibility, surface 
roughness, and a structure defect defective fraction. 

[0163]On the other hand, although the relative vapor rate of the 2nd organic solvent is 50 or 
less, In the sample 12 which is less than 100, the relative vapor rate of the 1st organic solvent 
cannot evaporate the 1st organic solvent promptly, and is inferior also in the point of 
dispersibility, surface roughness, and a structure defect defective fraction compared with the 
samples 10 and 1 1. 

[01 64] Although the relative vapor rate of the 1st organic solvent is 100 or more, The relative 
vapor rate of the 2nd organic solvent in the sample 13 exceeding 50. In order that desiccation of 
ceramic paste may progress while the evaporation about the 2nd organic solvent continues for a 
long time, for example, screen-stenciling, blinding of a screen etc. are produced and it becomes 
difficult to attain good screen-stencil. 
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[0165] 

EThe example 4 of an experiment] The example 4 of an experiment is related with a laminated 
inductor, and in manufacture of the ceramic paste for the ceramic green layer for level 
difference absorption, it is carried out in order to check the effect by having adopted the primary 
dispersing process and secondary dispersing process as a feature of this invention. 
[01 66](Preparation in the end of ceramic powder) Drying desiccation was carried out after ferric 
oxide carried out weighing so that a 49.0-mol zinc oxide will be 29.0-mol %%, nickel oxide will be 
14.0-mol % and copper oxide may be 8.0-mol %, and it carried out wet blending using a ball mill. 
Subsequently, after carrying out temporary quenching at 750 ** for 1 hour, the end of magnetic 
body ceramic powder was obtained by grinding. 

[0167](Preparation of ceramic slurry, and production of a ceramic green sheet) In the end of 
magnetic body ceramic powder it prepared previously 100 weight sections. With polyvinyl-butyral 
(inside polymerization article) 7 weight section, as a plasticizer DOP(dioctyl phthalate)3 weight 
section, Methyl-ethyl-ketone 30 weight section, ethanol 20 weight section, and toluene 20 
weight section were supplied to the ball mill with product ball made from zirconia 600 weight 
section 1 mm in diameter, wet blending was performed for 20 hours, and ceramic slurry was 
obtained. 

[0168]And to this ceramic slurry, the doctor blade method was applied and the 20 micrometers 
(the thickness after calcination is 1 5 micrometers)-thick ceramic green sheet was fabricated. 
Desiccation is 80 ** and was performed for 5 minutes. 

[0169](Preparation of conductive paste) Metal powder 100 weight section of Ag/Pd=70/30, After 
kneading ethyl cellulose 4 weight section, the amount part of alkyd-resin duplexs, Ag metal 
resinate 3 weight section (1 7.5 weight sections as Ag), and butylcarbitol acetate 35 weight 
section with 3 rolls, terpineol 35 weight section was added and viscosity control was performed. 
[01 70](Preparation of the ceramic paste for the ceramic green layer for level difference 
absorption) 

- Sample 14 - 100 weight sections, methyl-ethyl-ketone (relative vapor rate 465) 70 weight 
section, and product ball made from zirconia 600 weight section 1 mm in diameter were supplied 
to the ball mill, and wet blending was performed for 16 hours in the end of magnetic body 
ceramic powder it prepared previously. Next, the ceramic slurry mixture was obtained by adding 
terpineol (ten or less relative vapor rate) 40 weight section of 220 ** of boiling points, and ethyl 
cellulose resin 5 weight section in the same pot, and mixing further in it for 16 hours. 
[01 71]Subsequently, by being under hot bath at 60 **, and carrying out distillation under reduced 
pressure of the above-mentioned ceramic slurry mixture by an evaporator for 2 hours, methyl 
ethyl ketone was removed thoroughly and ceramic paste was obtained. Subsequently, the sake 
[ for viscosity control ], terpineol 10-20 weight-section addition was carried out, and the 
automatic mortar distributed and adjusted. 

[0172]- Sample 15-100 weight sections, methyl-ethyl-ketone 70 weight section, terpineol 30 
weight section, and product ball made from zirconia 600 weight section 1 mm in diameter were 
supplied to the ball mill, and wet blending was performed for 16 hours in the end of magnetic 
body ceramic powder it prepared previously. Next, the ceramic slurry mixture was obtained by 
adding terpineol 10 weight section of 220 ** of boiling points, and ethyl cellulose resin 5 weight 
section in the same pot, and mixing further in it for 16 hours. 

[01 73]Subsequently, by being under hot bath at 60 **, and carrying out distillation under reduced 
pressure of the above-mentioned ceramic slurry mixture by an evaporator for 2 hours, methyl 
ethyl ketone was removed thoroughly and ceramic paste was obtained. Subsequently, the sake 
[ for viscosity control ], terpineol 10-20 weight-section addition was carried out, and the 
automatic mortar distributed and adjusted. 

[0174]- Sample 16 - In the end of magnetic body ceramic powder it prepared previously 100 
weight sections and methyl-ethyl-ketone 70 weight section, Polyacrylic acid quarternary- 
ammonium-salt dispersing agent (weight average molecular weight 1000) 0.5 weight section and 
product ball made from zirconia 600 weight section 1 mm in diameter were supplied to the ball 
mill, and wet blending was performed for 16 hours. Next, the ceramic slurry mixture was obtained 
by adding terpineol 10 weight section of 220 ** of boiling points, and ethyl cellulose resin 5 
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weight section in the same pot, and mixing further in it for 16 hours. 

E01 75]Subsequently, by being under hot bath at 60 **, and carrying out distillation under reduced 
pressure of the above-mentioned ceramic slurry mixture by an evaporator for 2 hours, methyl 
ethyl ketone was removed thoroughly and ceramic paste was obtained. Subsequently, the sake 
[ for viscosity control ], terpineol 10-20 weight-section addition was carried out, and the 
automatic mortar distributed and adjusted. 

[0176]- Sample 17 - After mixing 100 weight sections, terpineol 40 weight section of 220 ** of 
boiling points, and ethyl cellulose resin 5 weight section with an automatic mortar, it kneaded 
well with 3 rolls and ceramic paste was obtained in the end of magnetic body ceramic powder it 
prepared previously. 

[01 77](Production of a laminated inductor) So that the coil conductor prolonged in a coiled form 
after lamination of two or more magnetic body ceramic green sheets can be formed, While 
forming the breakthrough for a beerhole conductor in the position of the magnetic body ceramic 
green sheet prepared previously, In order to form a beerhole conductor in a coil conductor film 
and a breakthrough on the principal surface of a magnetic body ceramic green sheet, conductive 
paste was screen-stenciled and it dried for 10 minutes at 80 **. Next, in order to form the 
magnetic body ceramic green layer for level difference absorption on a magnetic body ceramic 
green sheet, each magnetic body ceramic paste concerning the samples 14 thru/or 17 was 
screen-stenciled, and it dried for 10 minutes at 80 **. It was made for each thickness of a coil 
conductor film and the magnetic body ceramic green layer for level difference absorption to be 
set to 30 micrometers (the thickness after calcination is 20 micrometers) after desiccation. 
[01 78]Next, while piling up the magnetic body ceramic green sheet of 1 1 sheets which forms the 
coil conductor film, the beerhole conductor, and the ceramic green layer for level difference 
absorption as mentioned above so that a coil conductor may be formed, The magnetic body 
ceramic green sheet which does not form the coil conductor film etc. in those upper and lower 
sides was piled up, the raw layered product was produced, and heat pressing of this layered 

product was carried out under the application of pressure of 1000 kg/cm at 80 **. 
[0179]Next, two or more layered product chips were obtained by cutting an above-mentioned 
raw layered product with the cutting edge so that it might become a size with a 3.2 mm[ in 
length ] x1.6-mmx thickness of 1.6 mm after calcination. [ in width ] 

[0180]Next, after removing an organic binder by heating an above-mentioned layered product 
chip at 400 ** for 2 hours, calcination for 90 minutes was performed at 900 **. 
[0181]Next, after supplying the obtained sintered compact chip to a barrel and performing end 
polishing, the main ingredients provided the exterior electrodes which are silver in the both ends 
of the sintered compact, and the chip shape laminated inductor used as a sample was completed. 

[01 82](Evaluation of the characteristic) About the ceramic paste and the laminated inductor 
concerning the samples 14 thru/or 17 mentioned above, the result of having evaluated the 
various characteristics is shown in Table 4. 
[0183] 



[Table 4] 




14 


15 


16 


17 




72 


73 


72 


73 




15 


14 


17 


18 i 




0 


0 


-0.3 


0.2 i 




20 


21 


19 


19 


Ra(|im) 


0.5 


0.5 


0.2 


1.6 




1 


1 


0 


50 



[0184]The characterization method in Table 4 is the same as that of the case of Table 1. 
[0185]According to the samples 14-16 which adopted the primary dispersing process and the 
secondary dispersing process, and added the organic binder in the secondary dispersing process 
like [ if Table 4 is referred to ] the case of the example 1 of an experiment shown in Table 1. It 
turns out that the result of could acquire the outstanding dispersibility compared with the sample 
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17 which did not perform such a thing, and having excelled also in each item of printing 
thickness, surface roughness, and a structure defect defective fraction is shown. 
[0186]As mentioned above, although the case where dielectric ceramic powder or the end of 
magnetic body ceramic powder was used was explained as the end of ceramic powder it is 
contained in the ceramic paste concerning this invention, In this invention, it is not influenced by 
the electrical property in the end of ceramic powder used, and even if it uses [ therefore ] the 
end of end of insulator ceramic powder, or piezo electric crystal ceramic powder, etc., for 
example, the ceramic paste which can expect the same effect can be obtained. 
[0187] 

[Effect of the Invention]As mentioned above, the primary dispersing process which carries out 
the distributed processing of the primary mixture which contains the end of ceramic powder, and 
the 1st organic solvent at least in manufacturing ceramic paste according to this invention, The 
secondary dispersing process which carries out the distributed processing of the secondary 
mixture which added the organic binder to the primary mixture which passed through the primary 
dispersing process at least, By heat-treating a secondary mixture after the process which 
includes the 2nd organic solvent whose relative vapor rate is smaller than the 1st organic 
solvent in a primary mixture and/or a secondary mixture, and a secondary dispersing process, 
Since the removal process which removes the 1st organic solvent selectively was carried out, 
the dispersibility in the end of ceramic powder included in ceramic paste should be excelled. 
Therefore, when it must have high pattern accuracy and a very thin ceramic green layer must be 
formed, such ceramic paste can be used advantageously. 

[0188]Therefore, in [ according to this invention ] a lamination type ceramic electronic 
component, In order to form the ceramic green layer for level difference absorption in the field in 
which it is on the principal surface of a ceramic green sheet, and an internal-circuit-elements 
film is not formed so that the level difference by the thickness of an internal-circuit-elements 
film may be lost substantially, By using the above ceramic paste, a lamination type ceramic 
electronic component with high reliability without structure defects, such as a crack and 
delamination, is realizable. 

[01 89]It becomes possible according to this invention to fully satisfy the demand of the 
miniaturization of a lamination type ceramic electronic component, and a weight saving, When a 
miniaturization and large-scale-izing of a laminated ceramic capacitor can be advantageously 
attained when this invention is applied to a laminated ceramic capacitor, and this invention is 
applied to a laminated inductor, miniaturization of a laminated inductor and high inductance- 
ization can be attained advantageously. 

[0190]In the primary dispersing process mentioned above, if it is made to include an organic 
dispersing agent in a primary mixture, the dispersibility in the end of ceramic powder can be 
raised more. 

[01 91 ]If the relative vapor rate at 20 ** of the 1st organic solvent mentioned above is made or 
more into 100 and the relative vapor rate at 20 ** of the 2nd organic solvent is made or less 
into 50, While being able to finish promptly removal of the 1st organic solvent in a removal 
process, screen-stencil nature can be made good. 

[0192]By carrying out further the process of being after a secondary dispersing process and 
filtering a secondary mixture before a removal process, or dissolving an organic binder in the 1st 
organic solvent and/or 2nd organic solvent, If it is made to make it contain in a secondary 
mixture after producing an organic vehicle and filtering this organic vehicle, A foreign matter, an 
aggregate in the end of ceramic powder, a non-melted object of an organic binder, etc. which 
may exist in ceramic paste can be removed, and ceramic paste with higher dispersibility can be 
obtained certainly. The effect of decreasing a pinhole in the ceramic layer after calcination is 
also expectable. 

[01 93]If the former boiling point chooses the combination which becomes lower than the latter 
boiling point in order to choose combination as for which the former relative vapor rate becomes 
larger than the latter relative vapor rate as the 1st and 2nd organic solvents, selection of the 1st 
and 2nd organic solvents will become easy. 

[0194]When choosing the combination of the 1st and 2nd organic solvents according to the 
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difference of the boiling point which was mentioned above, the difference of the boiling point of 
the 1st organic solvent, and the boiling point of the 2nd organic solvent by considering it as not 
less than 50 **, In a removal process, alternative removal of only the 1 st organic solvent by 
heat-treatment can be made easier. 

[0195]In the manufacturing method of the lamination type ceramic electronic component 
concerning this invention, The ceramic slurry used in order to fabricate a ceramic green sheet, If 
it is made to include the end of ceramic powder it has the substantially same presentation as the 
end of ceramic powder it is contained in the ceramic paste for forming the ceramic green layer 
for level difference absorption, The degree of sintering of a ceramic green sheet and the ceramic 
green layer for level difference absorption can be coincided, and generating of the crack by the 
disagreement of such a degree of sintering or delamination can be prevented. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[»*3B14] ^<Ht7$7^*J:fl<7)f 

mmik zitts 1 ycs^^^uc^aa-r-s 1 iraMRie 

k. 

lulE 1 ^iXXS^S^MIE 1 iXa^l*(c^< k 
JLUk. 

Kfism 1 <o*»j»w«t 0 ffl*tss»aaw</h$ t >m 2 
miiE2^7>|ja:s<of*, mfiE2<j:ii^^jpi^as-r^ 

i k tci o T , HuiEU 1 <0WIS»»J*a!SWfcllfc*-r* 
^*XS$:<«i.^, -b^S-y^^-XhcoSit^-^ 
[ 8*^91 1 5 ] mm%. 1 4 (cfEKOfgJt^ffiK J: ~> X 

[000 1] 
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xh&£xsz<7)mm3jmzffl'f&i>cDx\ mz, 

tc*f'J{cfflv^ix^-fe5 S -y h i^COMiS 

[0002] 

•te^S •yi?^'J-y^-b±^(i. 3 -SSSS 

[0003] 3£^. ^ift^jifias^ti t^fc-r^m^ 
ti>wc . tc t z.immm-t 9 s -y ^•^•ft^nijft* 

[0 0 04] ««-fe7 5-y^3yxV-f^MjSLJ:dt 

>f «fc xx&iWmm&m&LT*:? S >y 

mcvi'-hVit%&£dt,ZfiZmi-&Ztt,z£'?X, 
■~.y77V-y>—h/pimzti. acwc. :«t7S 
•y^^'J-Vv— b ix-l> . 

[00 05] i^L^-tr^Sviy^'J-^^-h 

T , h £ x 9 V - ymilz J: -> Ttt-¥- L . 

^mSE^-b^S-y^^'J-^^-hi^^^^-l*. H 

7*c«. ±^Oct a tdaRjBf^tc^ix-crtfumi 1 # 

[00 06] tfrtC, -fe7 5 >y 97'J—y^— h 2#>':£f# 



[0007] zco£.commfo3ii. mm-%fa<,zy°uxz 

zti. Mmwzft&nmtfB&LZtizztizx-ox. m 

5 5 -y 7 3 yTyy-tfftsRZ tih . 
[0008] dcoi a SrWl-t^ 5 y ? a yfywzii 

^x. zeo'mti&^jzmmwzictt&wjzzffi&z-it 

mi<mm®.<F>M±&£v j t?^v?7v-yi'-h2 
commit* mzzt i^ttot < s . 

[0009] U&>L3r**6. ±^Oi o%2>mtt&£Xf 

$>z^iz. ftt8mmifimm*mzimm$.$mn 
ztix^&&ttb*oT*\ <7)mx'<Dm friomfi 

X *)m»tzKt 0 . ^i: til. 08 «t a 
[00 10] «Wif(cf"y7 , 4fc:^v>rH8fc:*^-J:d* 

$m&±tx^h t . ft&nm 1 amw:Lx \>^\>9» 
>-^-b2ra<7)?e«i±*^-5Tv^^. m^b#^i# 

[00 11] 4?t. 08fc^-rJ: a^rW®#:f->y7 0 4c7) 

[00 1 2] Cc0ia^«g-^<i, «Hr7i7?3y 

[0013] Ji^OJ; 3&|SKI£»8rt-Sfc*>, fcfc x 
«\ 02tc^-rj;afc. t7S 7^^'J-yy-h2± 
l*^fig$tLTV^v^«t=. SHiSiRffl-fe 

-y^U — yf5tj:-5t, •fe7i7?y' 1 J-yy-h 
2±T'<7)F , =lgP«® 1 OJf^fc: <t S®H^^«W^ : 5r<^- 
ii:^. ^i:i(f, ^BS5 6-94 7 1 9^i, # 
^3 - 7 4 8 2 0^$g, - 106925f 

[0014] ±mcD£ a tc. smsiRffl-fe7 5 v?rv 
-ymszmfct&zbizxix . 0 1 jc— gesr^-ri 

a , ^coa®* 3 a 5r#S? L^ri:^, 1 
a^--&gB7>i:-?-aT'=5rv^^toS. 

i immuft izimm^min ztix^zMti-bZoX' 
z^Mftb <vfflx-<7)mx-<7)mmMtMz±t%<% o . 

la 3 £ijrr «t a fe, # &*lfc«W#f - -y T4 a V ^ 
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[00 15] ^rcom^ mmLtiJ: aSr-f^S^-^H 

y-^m'h? 5>y? mnfflkxMis ± # a ««« i wsm 

[00 16] 

mz wmrnz z r & 4 . ^77$?^.- 

[0017] ZtllZfflmVX „ ^ti(f#if3- 7 4 
8 2 0-^&ffiTli. 3 

*J|t*S3*a-^fc:J:4^iM!ffll"rt±. _BfcL.fc.fc 3 
5rflBtfe4Mtttt* »«. - b tfmmX'fc & . 
[0018] f_17j\ #^T9 - 1 0 6 9 2 5#i*«T 

^'J-£. itft%7 5 7^»*ttiA^ 

&cr>W, 1 ct)*«I?§^J fc .1 1 .c <fc 9 #1. L . £ 

ft* -fe v s -y ? ^ V - y i<— V 2 cofffi&cotubizm v ^ 

A<om 2 <o*«8»ff JtcMft-t &Zblz£K>. eHHftJRffl 

imt&zb&fBmztix^s. 

[0019] Lfc^T. ±i__Lfc_t 3 IzVXftbtltz 
4*7$. y ?s<-xhiZ&^XlZ. ^< bi>2®(7)m-& 

xm t 9mzti& cox\ *7$7 ^«*<^M»tt«* h 
wmM^ixhtf. z.ixh<r>m&?MX'\t. ^-mt, 

5^<ta^x-fTS:ffi^^SSCy^«i|-C«. t7S 

[00203 rtawwi^ff^tiBi^ff 

* Sr^-f h BAWm^ 7 5 -y 7 ^ U - >-« 5 fc ^ o fc 

mbxm^v s y ^mim^t^fzMzm^h^y s 

-gL<3r.g>. 

[002 1] SHcRlRffl-b^S-y^^'J-VJiS 



IZiSlfh-**? S >y ^^O^tt^iRfcSv^^-T'^o 
tfc, -eco±{=fito^ix€.-fe7 5 7?^'J-yy-h2 

b. Z<7)£o%-b7$ y77'V->i'-h2lz£~>Xtt 
Wt&i ttbSfkm b /Li: imt* Z b 1fiX% % 

[00 2 2 3 L;LBo.r WJl-fe^ 5 >y fayfy 

>y ^ ^ U - ^Ji 5 tcfc S -fe 9 5 -y LT J: 0 

[00233 ^r*5. vI-^-XgCfctti.-fe7 $ -y 
4M»S9**as«>4Jt«>. t 7 $7 hc7)fc!iJ££fl£ 
<^&Z\bW3!>}Lt>ix&W. Z<7)£olz1&]g$:{g;<^h 

rat. m&Lte<m&<oimm\c>>mmt:mtb. » 
wmmmzts^x . z <r>mftj!i<r>wmm\* m^-th tz 

[0 0 24 3 JSLh, »Ji-fe9 5 •y^ayy'y^zmmL 

xmm^^tztfi. nw^/tsmt. we-t^s-y^n 

VT-'v-y-iii^cT)^ 1 1 (f«Jl-f y?99b\^ ^ffii^W 

[002 5 3 -e-T\ ^<7)%BHcOSW(4. ±^L^ia 

•y ^m^fp^ig^t <k d b-rz z. bx-hh . 

[00263 ^^BJ^fl!l^BW«4, BU^L^SHiSJR 
ffit7 5 y ?m<n£ o IzWfrXW^-t? 5 -y ?^>J — ^ 
«^^-T-i»co^5SL^-b^ 5 -y ^^-X h ^jt^--S> 

7j ma x if z. nmmtrmtz x -> x % htttz * 5 s y ^ ^ 
- x h ^« t i a -r h z b X- h h . 

[00273 

[00283 *9 5y^9iJ-, 

[00 293 <?:(c, -fc7$ y?X^y-£j»r&.I2: 

•y ? - yis- h<D±m±iz^<7)mmzx hfmz t 

tz l>-t J: o h Sr#-5--r lt(: 

«t ixmtftztifzftga&iffimmmb . i*ispisis&g^o 
j: h mmzmnmz* < -t i a ^ 5 «y ^ ^ y 

3rV>fBWfc:-fc9 5 «y h Zft5-S-& Z b l,z J: 

^§^SM©«Xffl-fe5 S -y ^ ^U->-«i: $rdi. 

[0030]^:. ^ ix ^ mmcvm&m&m * mx-mtx 
&zbi,z£-?x. £.commtii&ftmztiz>. 
[oo3i3-?- lt. £.<7)mmm { m&zti&. 

[ 0 0 3 2 3 ZC0X o WWIgJfl^l., «JlM-fe 



!(5) 001-237140 (P2001-237140A) 



7S7 9m=mah(rms^mtzts\ l \x . zemwx-te. 

[00 33] ifD^tCfeUT, *5J7n-^M; 

^&<fck*5 5-y?»*kJ»ltf>** 

mat **tr 1 <x«^tt*4MW?ffli-r* 1 
m^mmz^xmt htth z t c&g-r^ x-h & . 

[ 0 0 3 4 ] 4fc. iOSHBTti, Xi£tf)ft 1 
«l20Mc. ft 1 ^*«fiWWJ: OffittftJtitKftVhS v^ft 
2<9W«M&«fflv^*x&£k£#®k LTV*4. ,r<o 
ft 2 <9W8Mte . 1 JJcirtfcrS^gWClin^. ^ftT 
*>, 2iMMJMnfflB-Cto*.t>tiXi>. 1 
fcttttxe^gW-tflni 6*i«nP6 , § 4>t 2 ifcfrffcx 

<Jcfi^ft*ln«M!yi^-4ikfc:J:-5T. ftl^WM^J 

[0 0 3 6] IMLttJS vf^-Xhcrm&fjmiZ 
-tttth l ifcfrSfcXSfc&^T . l »ai-&«stt*aWMK 

[00 37] 4fc, Jh&Ljfcftl<9^tS*|tf>2 0'Cfc: 
fcW&fflH3SK«*W:. 1 0 0lSLhT*9. miay^m 

mmco2o°az&tf&ttttm$mm.i±. 5 oarxhh 

[ 0 0 3 8 ] 4fc* -fe5 5 v ?^-X hO*j3&Sri£fc:;fe 

wc, 2*4Mttisoa-c2b-5-c. H^xeoiartc, 2 

ifcfi^ft*r»^*XS*«$ 4> fcHS63;h.S £ k ##4 
[0039] itz. xhcommjjmzte 

2<vGmmfmzmmt&zkizj:'>x. wattes 

/i^RjB-cmii fcfufcWif'W yyatAs-eu* zttf 
[0040] ttz. -t 5 s y ? x h (vmrniim tza 

we, ftlfcJ:tXft2co*ffi|^JkL-C, «r«^>ffi»3S 
3fe^*H*#<0«tt3Kffta* J: < ^•■2> J; 3 
•fcWHfcCh.***, iOCikti. iMt<z>»£. 1t*A»jA 

[0041] J^LfcJ: 3 oTftlfc J: 

tfft2^fli^J^^£a»W-£%£ s ftl«>*1i 
^<^»j«i:»2^*«}ffiWtf5»jSk<Ol6Ji. 5 0-CJBl 



[0042] itf55MBt=*JV^T. *7S7?/'J-yy 
Hr?5-y?^-*hfc*4ft&*5 5'y?»*kllJtW 

Kill tfijj!c£ ITf* *7i7 &tsZ t Wftt. L 

V\ 

[ 0 0 4 3 ] iO«H^OW^«*||jWBWfc:*iV^ 

kfcfc, I^l*b9 

[ 0 0 4 4 ] 4fc. iO«BH^<0»SB« ! SrllStSiWte 
*JWt % «S»^9!i- tJit^-b^^-y^^— Xb 
fc**t^h/#4ftS*5S -y?:!»*{±. kfcfc. fiStttt 
■b 5 $ >y 7 ttsfcT* & . i *>*te . rtgP0S§^S)^^. 
3 /l^jWcSEtf 4 n >f /i*WWRra> S k § . W)I-f 

^ 9 zmm-r& z t & . 

[004 5] Z<r>wm. 4fc. ±!LfcJ: ?%W&T 

[0046] 4fc, ^^HJ(i. X^tJtid^r-fe^S 

^fl/c-b^ 5 >y X h^^ltjft^^i,. 
[004 7 ] 

imicommco&mi zcomi<o-mmmcr>m!W&. 

iit7S y^^y-r^^jt^r^co^Tff^rd. 
zemmmizj: hmm^ S y ^ n yf^t ^^jt^r 
ffiti. bu^ LfcEl 1 =Sr v ^ 3 $■ #ra L^*> ^Kft h 
ZktfX*%h* 

[0048] znmm&mzmm- %> 1 1?* 

gpm® 1 ^)Jt«><^Wtt^-x b is it^gllcRiRffl-b 7 
5 <y?1ft*, *«/^ J: VJt«5W(S»jS 

7$7^x7 i ;-A^-b7i7?^ , j-yj/-h2^i 

=5r^#: ( m^ik-t . > XT. t7S7?X7'J -** K 
7;/'J-yy- h2c7)#J?^{i. IS^fBc 
[00 50] ±j£cr>J: d^rb5 5 7?y v y->y-h2 
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^/f^Sr^TLT^T, LfzrfiX. -fe? 5 -y -> 
y-h2±(:{i, z\cr>WMzXhBMtfi^tz^tih. 
[005 1 ] iXfc:. ±^L^l*lgP«fiSl <F>M-Mz&h®. 
i^IIW(: ; 5:<tJ:^:, -fe^S •y?^ l J-^-^ 
2<y)±ffl±-C#>-^-t , f*iaP*«il*^^$ixTV^V^ 

h ? »J - y £MJt££ J; o Ttt-^-T & i b (c i 0 

[ 0 0 5 2 ] ±a LfeSMITCtt. P"J»*tt 1 Z&m Liz 

mzm.mm.rn* ^s^^y-vis 

m 5 . h 2 tc^-rj; a ^-s-fltat^ 6 a , 

fflt7S7?/'J- ^JIjWBjRS *IT V>^r V ^-fe 5 5 >y ? 

2r SrT <t ^ 5r£<7)««* 3 a $ *i S . 
[0 0 54] Z<r>4iCDmmfo3 at±. mmjffalZ7UA 
Ztitz®. (a3tc^-rJ:o^. fl*<73WHr^S -y^r? 

(cft$*u ^m£*MffttfftfJft&3*i& i b lz i -o 

[0055] ±M<T> X o (c, glSSRIRffl-b 9 5 -y ? JJ"J 
-VS5£^jj^f S^lCfcoT. Hit— »£5j*-*\fc 

o tc . ±<?)mmft 3 a tfe i, vc N F*ggp«® i tmw.-r& 
&ttb*oX'*r\,^ttb(7>m. fo&wtftmm&itm 
miifti,z&wto&$mmzixx\^ffltb%oX'%\.^ 
it b <nmx'<r>w-fr<r>m.tfmmmz$L t%<*K>. i3t 

WcDffi&Xffite XV>-3-b^Mt^tzffim$:£.tlz 
K^hZbWXZZ. 

[ 0 0 5 6 ] i (D^mX'it. SlliSJRffl-fe 5i7?/' l J 



[0057] -T^*>. CO^t'ti. t7 $ 

<^&«?a9Wi: &#tt i <m&fa*-towmt& 1 
i>*m>w >rzi!az.ti 2<m&m*ttmmtz 2& 

[0058] £<0 J: d I:, 1 fttt/'W 

$*U -^7 5 >y 1 ^W®^J-C+^tC:}S^ L 

[0059] 4fe s 2<^7>«LL^-CJ4, Ji^^J: d tc. 

«H*L7t* 4 . im>u yrz+ftfr^&i-izmtmt 

ZZbtfX'Z. &fz. *9$y?tt5fco;5&$r*»i8» 
[0060] i<^MB-c«. ±aos 1 C0*«8^JJ^h 

JMnfrnx-taz. t~>tix t . 2 <x««xs<ogiHrcjni 

[006 1] LT, *bRW(C, 2?X*itLSO». 2 

tmmjizm&ti&. 

[0062] Z\<r> J: a tc, mi ^Wffil^JO^**^ 2 
&LX&<ZbtfX'Z&bbLtz^ m&Llz£o%2$: 

■frwam<Dmsximx. bti&im'U ymmm&zn 

tb&z\btfXZZ>. 

[00 63] ±j&<V£olzLxnt>titz*y$.'y?'<>- 

mt?t& zbtfh^xh, nmmizm 2 cr>^mm\^ 

-yQjm*ffl®%<mmi-&zb $*smiz-t&. 
[0064] zcommizt5^xmm^ti?> 1 damim 

Tzm^&m®<v^mtmzmmLx-ftmm 

^-&c\bi?X't*Z>. 

[0065] Z<?>mUZ&\^X . ^ 1 <0*«JOTJ4/i« 

m2^^af§s>ji; Lxm^bti&immmb lt{±. a 
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[0066] z<7>£ ottmmicomt lt(4, x+iv 

drh>m. h^xy, <^b*>. dr^U->\ y;Uvyl^ 
rn>v-;k y?y-/K rs^T/i^— ;u^r;u 

y. yf-/Hr^y;uy. -fc^y/i^rr-tex— K yfvk 

[0 0 6 7] J:»3#iL<tt, »l<0*«Bg«i:Lr 
(4, ffl*t3R»aL!*# 1 0 0 JjLh. $ KI415 
0 J2Lh i: =5r S ^aM**aifc«ia . mkTMX<nl& 1 0 

2 srtfctti.psy^v/py^ 12 6. 5 
•C) oggf£&££ 1 0 0 b Ltzb Zcr>ttm.b-f&mMv> 

<^«M<03IS»ii«SI) x l o 0 

[00683^1 ^*«BBiWfc:a Ltettttmsmmufi 1 

(ffl*t*g?&i&£4 6 5). V7+Arjrh 
y (1114 5) . r-feh>- (R720) , hAszcy (|5) 
195) . Ky*£y (H50 0) s *-9J—)\> (H37 
0) . x?y-;P (|5J203) . 4VTunj—iv 
2 0 5), »lxf;l/ (|i|525), y^f* 
(Hi 52) . mfof^!V (Hi 00) . i3j;t>*i^x^> 

:oo69itt, £*)i&&L<t^ m2cr>nmmmt 

[0070] H2 coimmiizm LMatmsBmw 5 

yh>- (ffl*^s?&i&g4 9) . ^^-/nr^y/pyr-feT- 
-h (H4 0) . -fe/wy^yr-fe-r— h (H24) „ y 
j-jirtjuvjuy (Hi o) . isw^*r;—)V (Hi 

0J21T) , >Mvm (I3J1 0WT) . S>fc Knf/l'W 

(Hi 0J31T) , •(v*d> (Hi oiaT) , x 
/nr**— (Hi oliTF) , v'Tatfi^v^Un— )V 
(Hi Oim . S^fv^^-h (|SJ10mT) . 
7+)ViHiV\:h—)V (H4 01TF) . ts£XfZtl£><7)U 



[0071] m 1 &£vm2<wimm**ti* 

$>(vx'te%<. mAiz£z>zbi>-*imx-*>'). tsL*>& 
jftfcj:**^ mi&*vm2coimm\<7)&«<7)MiR 

itzm&xoiz-ttitf. jzmz&^x. «r#<offl«ns» 

[0072] «T^L^Hlr«^JOMi: LTflfftt^ 

;l^xf;Hrhy (7 9. 6X:) . ^f/NV/Wh 

V ( 1 1 8 . 0"C ) , T-tr h y ( 5 6 . 1 'C ) . h/l-zr. 

y(m. o°c) , ^y-t'y (79. 6'C) , 

-;K64. 5°C) , x^y-yl- ( 7 8. 5*C)»-fy 
rn/NV— (82. 5"C ) . @^®?xf-;k (77. 1 

•c) , BfK-<yy-?-;w (lis. 3°o . ^V7at 

ivyyy (143. 5*CK *+)V J <z)VV)V?Y J <Z7~— 
h ( 14 3-C) . •fe;Py;l/77-bf-b (156. 2 
°C) . y^-;Hr^y;Uy ( 1 1 0 . 6°C) . isfu^* 
VS—lV ( 1 6 0°C) , >»n°W ( 1 9 5—2 2 5 
•C) , i^'b h'cix^b 0 ^— ;P ( 2 1 0°C) , >fy*n 
y(215. 2'C) s 7-tV\Ztt—)V (219. 0 
°C) . ^ynb°U>-^Ur3-^ (231. 8°C) „ J^jC 
(28 2. 4°C) btthifi. Z<r>£ots: 
ffijUtzM^X . SS 1 it^SI 2 <3*MiSffl£ -efi-eh. 

[0 07 3] i^L/iid^^coiKcioTmiisJ; 
IcJ: iff 1 o*«K»W<o*^)a!«W i SfH»*S' i 0^(c 

-r&tz*bX'$>&. 

[oo74]±a Lfc mmticowi 2 mnmmzm l 

T. X^U-^EpJ5?JttS:#ltL^i:^. 1 5 0°CiaJi<7) 
»jS*#UTV^ftifc*«ff4U<. 2 0 0-2 5 0-CS 
JK^^*LT^i^fc*U0S?4LV\ 15 0-C* 

filler. 2 5 O-CS-®^ S t . EP«MJ8l*«9g«6 L(c< < . 

[007 5] -b5S v^^Ucfi^Tffllf^Wt 
»nM LTti. ^-Clir««0Wt=»»f-r*fcO3&« 

V b'x;i.y^-7— /P. yKP<OJKU T 
Hr^-;Mi. (y^) T^'J;^xx^;MS. x^- 
/Mr/H3— X^co^li-fe^o— X^S, y;I^Jf •/ KS. t' 
x'Jfyi, ^Ux-^;MS. x^^Bg^. 
>®flt«. jKUrS HttllS. ^U-f 5 KttfIB*. #u 
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[0076] *fSA-f ^^i: LT_tfc:«jj*Lfctfy b'~ 
/P:/f-7-7M4. b'-;PT^rj— yUi; y^-iVT)^ 
t Hi; Offi-^tcJ: ~>XVbt>Kh h&X'fo 0 . Tb^-;US 
j&*6*;WdaT"C\ ^9-/1^66*6 2—8 2^%^) 

iSE-s-ia. + shifts J: tfi$m&ft,&*> h . zvmmz 
*\ 

[0077] GWU >y<OtffiHfikl±. -fe9 5 -y 
fcttLT, 1-2 011%> *?£L<(4. 3-1011 

[0 0 78] J^LfclJJtfMftlfifcteVvC. i»:ii-& 
*tt^««>«3W^tfii:*«#4U^ -r**)^, 1& 
zi-^Cts v>T, mi <o*«8fl.ia *:(4gg i is J: tflg 2 

[0079] ±^^)««4Hft»(fc LT(4. mzmfeL* 
^ttOj£a»&(4. ^Mtil^mT-Cifeftifc 

tiX'l> ivvfr*. df'jr? y^BS^^Ty^E-'yAig. 

# y r ? y ynn^f/i*i^ y xf ^ y^df ^ 
^■df y/o e y ^ j t y >v*z y •x^-jux.—t-ju t iss* 

[0080] ^MftmicoWitmii. -1:757 
*fLT. 0. l-5«4%. #F£L<(4. 0. 5—2. 
0S»%tMtm5. 

[ 0 0 8 1 ] 2^Ig^Tfeot, 

goflfft, 2<^^^r^-r^xs*>'$^tciiM§n 

J: 94HKtt*>flflr vfe^ 5 yy"<-X h £*|f|(;:*#& £ i: 

■t 5 s y 9 y y - 5 nms&mz *> & -t 5 5 
[0082] * & v^i. whi^m >y*m 1 owm^fij 



[0083] ±^ct) i 0 %2mmmcr>d 3 mit. 
mm®m>omLxi>j:<. 2oco®«^r 

[0084] ±^L/iriiX^{Cfe^T(i. XfVW 

[0085] -fe^S y?^-xM;:#£iT,£-fc5 
JtAtCfflV^ 4»tLS -fe 5 5 y ^ X 9 'J b 9 5 

•y mmmzn ^mL^-thh^x-h^ zttf 

7^/'j->y-h2 tcrmx-mm^-^^htzib 
xhh> 

[ 0 0 8 6 ] Sris, ±jfe0H«WfciR t»£&^rr* i 

w&mtt&m£{m*tf?xmnmf&tttfm%^xi> . 

•b 7 5 y ^ ^ 'J h 2 IZ&ttiZ ? 5. -y 

B^ttfe it/E I Aa»"dB6tS X 7 R#14£iWJ^- 
*KH<0tOT*fl0r. ©HiJSJRffl-fe^S-y^^y-y 
if 5 CDtztbCD-te =7 5 -y X h t^ifLS -fe =7 $ -y ^ 

«5fefc. ±jS4WHfCB«ptt*J«I:t^X7R«ptt^8tJe. 

[ o o s 7 ] 04(4. z&ftwnmcvmm&mb lxo 

1 2 iH#& to6fcfflS£:h.&£o*JItt 1 3 £HMW-« 

[0 088] ^»Sf*cl 3(4. MfOt^iT^/'J 
-yy-hU^ 15. 16. 17.-. 18i3J:t>'l 
9$rHx. :ft^5S7?y' l J->'y-M4-19 

[0 089] -fe^5 y^^y — y^— M 4 — 1 9(4. 
iS1±f*:-b^5-y^^*S:-^tf-fe7 5-y^X5y-^. H 

-5T#^tL-2>. ■fe5*7?y' , J-yy-h 1 4 — 1 9<Z> 
#ij^(4. Ife^ttJV^T. tzti-tf 1 0 — 30jumi: 

[0090] -fe^S >y y-yj — > is— h 1 4 — 1 9^0 

*>. ^ra(c:{aa-r-?»-fe5 5 -y^yu-y^-hi 5— 1 

8(c(4. WTt:»iHfciftWf-&J:afc:» =M /M£«£t/ 

^> r? >r yi^»«ciKt3 xxffmmm* ? $ -y ^ y y -v« 
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[009 1 ] b^S-y^U-^-M 5±iZ 

ii, a 4 )i>mfom 2 o rf&mzix& . a -< a^hmr 2 0 
imtz a -c-js < «t o izMf&z tL&. jummn 200 

WZ2<om&M&. h*T*-/W»*2 
[00 92] ClOj:3&a4 4^#:jB|2 0i5j;t/b*T* 
-;Nf fls 2 1 Sr^f Jtfc;LJ£. t5S>y?^ 

f -yy- M 5 Ctrr*-;WW*c2 1 O^i6c0»3iTL 

f£. 34 ;HWHR2 0 fc±Vb'T*-/US#:2 1 fc&S 

[00 93] ifc. J^Ufca-r;WWWR2 0tf)/lE*fc: 
M 5 C7)±M±-Cfc -9 X » a W /l^ftJB! 2 0 j&*JBfft 

[00 94] ^^Sy^/'J-yx-M 6±fc 

2 3 . h*T*-;MWfc 2 4 15 itA'M&lRffl-fc 

ro->m2 5tfBjiLzti&. 3j;\smfom2 3cDmi 

tf>SHfflti. tt»LfctfTtf-/WWt:2 1 £:frLT. a-f 
;W»flc|R2 0^)SB2coJ||»fc:JK»Siift. b*r*-/P» 
#2 4fi. a4;i^Jl2 3<am2<as8*fc:jBj£$*i 

[00 9 5] -tr5 5 -y^^U-V^-h 1 7 ±lz 

*i. PWC. 3>fyWWWR2 6» fr*-;WWtt2 7fe 

a4-;I^K2 6 *>flSl «rifitfcb*T* 
2 4 LT . a /NgfrU 2 3 <0SS 2 ^S^5 
b'T*-/l^ft2 7J4. a-OWWWK2 
6^)St2<0JB»fc:»JicSit*. 

[00 96] iaLftt^Sv^/'J-y^M 6fc 

[00 97] ^Sv^y'y-yy-MSil: 
ti. 3-f/M»f«B2 9*Jj:VSI|iRllJJffl-b5 5y^^ , J 
-VJB3 0!Wej«§*L*. a-f;P##:M2 9c0^1tfO^ 
gfti. Bff^L£bT*-/l^tt2 7£:frL-C. n-f/W* 
ftfflt2 6<o»2^)Ji»fc:SNR§ii&. 3^;l/W#i2 9 
«i. f^2«i^7$ y^U-VS—M 8<0 
SS»lC*TJB< «fc 

[00 98] Ju£L£=MA<«flclR2 0, 2 3. 
2 6i5«kV2 9<9#J¥*ii. KSHfcfciHVC. fcfcs.ii' 
^3 0//mgJgi:§ix^„ 



[009 9] i«±54t?S7^/!i-yi^M4 
- 1 9 **fi-Wt*tf1«R<OM^aBSfllSflMJ Lxnt> 

»0>=M;l/3«HR2(K 2 3. 2 6±Sit/2 9#. b'T 
*-/WW*2 1, 2 4fcJ:tf2 7£^L"t«iKS*2§:ft 

[0100] *k<nmm\k 1 3 jWftjRSfu. 
t, 05 izirctnmj >y??i 1 otztbnnmik^ * 

n 2 Srfc. 4lO«S*l 3{i. 04 T 

14. l^flUittf-vTl 2£»Sfcft<Z>t>0>fcLTBI 

-y r 0 ffif «t 3 fc: L/C i> J: v*. 
[0101] 2fcv»tT, 05^-Tidfc. «Sf*^--yr 
1 2<offi»rarr*#iS«fc:l±, ITJfiLfca-f /I4*ttlt2 

0 cogl 1 OiSSgBfc i V a -f A4PfrjR 2 9 <7M 2 OtHMK: 

[0 10 2] Hl*V^LH3*»H8LrML3feWH: 
7$7?3 V*rV*r± fcfi04 *J .fctfla 5 LTSi 
WLfcWi-f^^^ 1 1JC4JWC. *9 5»^/'J- 
y^-f2*^Jil4~l 9ftSV^iSH(RlRffl-fe9 5 
7^'J-yi5ifctt2 2, 2 5. 28fciV30t; 

-7-. r, v^*s/t. mt^-^y. *?yw< 
m. w Tn>4&&mim&* 7S7 ^ibtoawf 4 

[0 10 3] i^. ^WbkLX&tti&T/WV&m 

iwbft^wft^o . 1 *a%jaT<of-^ yn^y 

5fete«LT. LTfilTOJ: 3*AWM3HW 

[0104] &mmmt trti. mcrrjvwj*^ s 

ft^rn^A, K-ft^^S^A. BMfcX^b*»7A % 
■Mfc-f y^b^A. K-ft^v^'^. B?-fLay^h. K 

[0105] iJt. *7X^t LTl±. L i 2 - ( S 
iTi) 0 2 -MO (7t3t*L. MOt±Al 2 0 3 ^Ttti 
Z r 0 2 ) . S i 0 2 — T i 0 2 -MO (tzfzL^ MO 
UBaO, CaO. SrO. MgO. ZnO^itliMn 
O) . Li 2 0-B 2 0 3 - (S iTi ) 0 2 +MO 
(tfrrtfU MOiJA 1 2 0 3 &fMZr0 2 ) . B 2 O 
3 -Al 2 0 3 -MO (fztzL. MOIiBaO. Ca 

o. SrO^^tiMgO) . S^iiSi0 2 
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[0106] ttz. mi*^Lm3zmmLxmwLfc 

SJl-fe y 5 y 9 3 yfy^Tt tzltm4 i> «tt>'0 5 Sr#M 
LTI^BJL^a*-f >y??l 1 fcrfcwt. l*JSBS@l 
£*;«::My|^#:JB!2 0. 2 3. 2 6fcJ:l>'2 9^^^ 
h'T*-;!^*: 21. 2 4 <fct/-' 2 7 ^i^cO^O 

CO 1 07] HJi-fc^S 7^3yfytti3^tffii^ 
m»^«14^-X b i: LT<2. WK»'0 . 0 2 v m 
~3//m. *P^L<tiO. 0 5~0. 5 txmX'h^X. 
Ag/Pdi>'6 0ll%/4 0M4%~1 0ll%/9 

ttztem&mwjbmzs*; zcd®** i o 0-mm.m 

k, -gm^ y^^2~2 0*MgP (*?£L<{25~1 
0S*g|5) fc. MSSJWJlFJt U«Ag, Au> Pt, 
Ti, Si. N i 4fc«C u^OAJRl- 
SWCttO. l~3fi*gP (ffiKliO. 5-111 
fll) fc, WW8Sfl£tt3 5»MIU:£. 3*n-;UT?I 

sr L£&. rat* tz\m<7)^mm\z $ ^ tan*, t wj* 

3WE*ft$r3 Z k izX-yX^hittzmm^-^ b Srffl 

c o i o s ] flui^r * 1 1 izts\,*xm^t>ti&B 

m&^-^bt LXii. Ag/Pd^80ll%/20 
**%~1 0 0il%/0li%^*^(Mgi^ 
Zcn®^! 0 OS*gflK=*f L 

mmmtzfflm<7)itmx'3*u-j\sx*mmLttk. ra t 

ft. 

C0109] JTRC. dcol^HJ^. mt&fflta-^-c. 

[0 110] 

immm 1 ] 1 1*. 5 yfytc 
tLxcr>i y&WiJMb 2 aaHRig k zmm htz z t 

tz£h®$kZmm-?&tztblzmMLfzi>cr>X'fc&. 

[0111] v?m*<Dmffi) 

(BaC0 3 ) &ZimitJ-?> (Ti0 2 ) £ 
l : ltD^itfc&Sid^ffctU yPS^S-Jflv* 

0 0*CC2B«iMR«UJta, ^tSIfctiot, si 

[0 112] (-t^^y^^^'J-^i^^t^S 
7?7 y y-yy-KDfm) 3fct=flMIIUfcHr5$>y?» 
* 1 0 OMSPi: . #V \L—)Vf^-=j—)V (cpmSSh) 

7-ma.ut. timmtLXDOp {7 9 urn?*?* 



9 y-)V20MAUk. h/l/X>2 0ll^i:5:, E@ 
lmmcTJ^VU^xrSSJi^eOOMigP^i: 
/V$;WC»AU 2 0l$f§]^5$ll|-£fi : 3:-?T. -fe^S 

[0 113] ZLX. ^t5S7?X7 l J-WL 

t. b-ff-zru-bmzmmLx, mz3um am 

Ltz. ttftltt. 80°CX\ SttHtfrSrofc. 

[0114] (mmn^-Ahnmffi) Ag/Pd=3 

0/7 0<?)»*l OOMSBi:. xf-zHs/Vo— ;* 
4S»gBi:. T/U'Sf -yH»]fi 2 *Jt»t, AgMl/y 
*-H3fiM« (AghLtl 7. 5«*gP) ^ 
;M?/Pb'l — ^r-fe-f— h 3 5fi*SSfc£s 3*o-/W 

[0 115] (SH©JRffl-fe7 5 -y^^U->-/icO/^ 

-ti$m- 

jfetcJW«Lfc«W*-fc9 5>y^»5Kl0 0fi«aJi:. ^ 

f-zux^^- h y (#ttmmu&4 6 5) 7 oaasc 

iEfll mm«y;^-7lS56 0 0a:figPi:$r . 
#-;U$;W::&AU 1 6 B#HSi^M^- ^ ^ . <X 

[Hlb^ y t-t, ^2 2 01C«WHf**— (ffl 
*f^»K 1 OKT) 4 Ofi*gPi: . x^;Hr;H3-X 

fflm5mm.&k£mQL. $4>^. i6B$raM-^-rft^ 

[0116] <^V->-C. ±^cO-b7 $ 7^X7 U— 
Sr. 6 0 ,> CcO?arS4'-exy^-K^-^(cJ;0 2B#ramBE^ 

tztblz, r-)V\z**->v\ 0~2 0*M^JnLT. g 
[0 117] -S5S2- 

f;Hf^7" h y 7 oaigffi: . t-)^^-)V3 OM 
MSPi:. ifffll mmC0^3XT^3E56 0 OMMgCt 

tz. mz. rat^-yMc ^2 2 0-cox^tr^- 

/H OMIfPi:. x^;U-fe;PD-X®fii5m*gPi:5r8s 

int. l 6^ra?I^-rfti«fct:J:^T. -fe^S 

[0118] ik^^X\ ±^<50-b7 5 7^5 U— rg-^i 
S: . 6 O'CCOi&m'PX'^^U-fttZ X o 2 ^ms^ 

fe«>(c, -f-yHf^sj— /H 0~2 0M»gP^JaLT. g 
[0 119] -6GB 3 - 

*tci|6«Ufe»W«c-fc 5 5 -y ^^5t5 1 0 OKAgP^ . ^ 

^x^;^h>7oa*gPi:. ^'jr^y/i^4iKr 
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y*-*>J»m#M (mSt¥m#=Ht 1 0 0 0) 0 . 5 
MMUb . Ef51 mm(7)y^3-na56 0 OMgfl 
t £ . 5 U 16 ^HSKBsWB'&^ff =5ro 

fc. 80= , HttfyMc. 8MS2 2 0T:tf><rA't;**- 

ant, S4>£. i6mm&i-&ztiz£->x, t7s 

[0 120] K^X\ ±j&(T>^y^ v^XyV-m.^k 
fc. 6 0X;<0ia^+T'xy^U-^l3j: 0 2B#faMJE3g 

feftc ^t**-n^io— 2o«aawanLT, i 

[0121] -KS4- 

3ticiWIU:B«ft-fe5 5 ■/ ?f*10 OMiSffi: . » 
j£2 2 Ot^-f^tT*:*— /P4 OfiMSPi: , xfvUr/V 

CO 12 2] (M*?S7?3yf/t^») ifefc 

zmfc?z>tz#>. mm&^-xbzx? v-ywmL. 
*fe i vomt . mcojMT^ti^ mmwi- v nzm 

4fc«>* sSSl^r^L4tc«S#-fe^S y?^.-xh£ 

x?v-ymiL. 80-cT-i o#HW£*ufc. ftgpm 

$S*»fc:*JV vt . Um( 0 . 5/im) 

[ o 1 2 3 ] ixtc, ±^oj; a tci*ii«atj itfaii* 

JRffl-b 5 $ -y ^ >; - y j§ £ flM LT ^ & 2 0 0 foco* 

*vmri ofe(ot7S -/^^v-y^-hx-m^tsx 

8 O'CX 1000K g/ c m 2 cTX&DJE^ttTI^'VX L 

[0 1 24] mz, ffij&mz&^X^Z 3. 2mmXil@ 
1. 6mmXjJ^l. emmCO^mt^hXd^Z, ±M 

<n±<n>nmw*®mjHzxmw^h ztizx^x, mm. 

S5Bj&»4>2 5 0-C*T'2 4B#^(fT#ia$-^, * 
L . 1 3 0 0 XlXIft 2 0 BSfgWo 7r^f 
[ 0 1 2 6 ] <Wc, »£ixfc«IS*f-'y TZ^UMZ®. 



[0 127] (»tt^)fHi) ±3SL>ttmi«rV^4fc: 
^•fe75 •y?'<-xhi> ( l:l^l-fe7i vfayfy 

[0 128] 
[#11] 
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[oi29]^i tcfcitftweiHWi. <kcox a icfi^ 

[0130] r®^#j :t7S7^-Xh*!)lgS 

motu jRwsiwsr-y^fcfcv^r, i5 0*c-c-3B#ia 

[0 13 1] Httflfj : -tr^S y^^-XNOffi^S-. 
JtOS0H««ESttflatt*fflVVC. 2 0'CCi5V>T, 2. 

[0132] r#ffcg j : 5 y ^»*<0fiUS^* 

EPioU ^<7)i:#OD9 0<50fi^SrieiliLT. CLixSrRB 
IWMSfcUfc. ffe^s -fe^S-y^^-xh^rX^y-^ 

«*» t . tMi^^>D 9 o (Dfmzim tx , 

7>tS^= (^-xh^fiig/RB-^m^) -1 

^L. »«3&*-T**ifcf, «Wffi3&^#v\{5i:\ 7>iSctt 
T^llv^i:^ LTV 

[0133] repgijjp^j : 9 6%7;l/$tSt±t, 
4 0 O^ -y i^iT'il^ 5 OjjLmCDX^ryUXmWlX? V 

-yzm^x. fimm^-2 0umxwmL. som 

[0134] rRa (|5|®fi$) j : ±IS rEPfiJff^j 

bcommnmti&z^-fkLfcmz. itimanu-- r 

[0135] rflus^Rpps*j : »4>*utflHI"b5 5 
•y^a yf >"9-«^7t:i6<yDMfe#:f- >y 7°^h««^E. i@a 
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[0 1 363 *1 Zmmttilf. 1 KftHtOMt 2 
fjUDgl:£«JBU 2^iScX^tCt5V^T*«^M 
«r«awtfc. W8l~3fc:J:*tff» 33: .It 

$r*>*a»-3fci0B4 tcJt^T. Wufc#ffctt£»4 <! i: 

[0 1 37] 

[oi 383 ixrco&miwm't? s •/ ^*y-v« <o 
fciQKW i i: mmnjMzmm lx . ®e -t 9 s * ? 3 

[0 1 393 (SH@JRffl-fe5$ y^U— 

30*01 1 tcfcttsara 1 <o«^t nao^srMT«^ 

iXTt-tr 5?7?X7'J -?I^Sr . f£*frili2 0 ;u m 
(9 9. 7%0HWC1 0^mUUKOi>c7DSr^*T*§ 

[0 1 403 z<7)&, mmm 1 tc*jw-4Ksra 1 
i«i«^)ii^^^T . 7$7?X7'J -arias' 

[01413 -ume- 

<D7 4 jUflzi^Xtinf^X'iFi&LtzZb&m^X Ml 

wsomitkmmnmttznmLx. *7$7^-x 



[0 14 2 3 -SCS7- 

}*j±[2 2 Q'C<?>7-)V\Z tt-iVA omm.^t . .Xfvla: 
f-Zl^hVl 0fi»SBJ:. X7VH:/H=?-X8Jfl§5fiS 

«f«h*h ^Srl£ttiFji§2 0 u mcoy i iV?\<z$.-?X 

iuSTX-^M Ltzi><?> %mM Ltz . 
[0 1433 ffiCfir. 5fc(c*IMILfc»««ffe5 5 «y 
lOOllSt, ^f;Hf;^hy6 OMgffi:. it 

@ 1 mm<7) : JjVa~TW3.~Eb 0 OMSgBi: tf— )V 

[0 1443 mz. m t^ y He, m&coj: d iz^ibm 

mztLfzFm&co^mt'tfjiszm*-. i6bs 

[0 14 53 *<0flL Hifc^J 1 t=*Jtt*SW 1 tftftefc 
[0 14 63 

W7<0^-i:|pI«^#Sr||MLT. *7$7^-x 

[01473 -mm9- 

mm 7 cvm^zis v ^x mmztuzm^ztot x.mm5 
m&&zt>izmm?&citizj:^x. t5S7?^-x 

[0 1483 ±^L^M«5^V%t9tC^^-fe75-y^ 

[01493 
[*23 
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[0 1 503 SI 2 fcfefrft»ttiWB*tfcWU * 1 ^>%^ 

[01513 m2iz&i?&m5iz. muz&if&mm 

ltitntX, -b^S-y^X^y-M^SriFjSLTV^ 
*>. i*H5fcJ:*ttr. fiCPHJcJt^T, «tO«TJt4Mft 



mmxm^&mn&m m iz& v ^x i» Mix^js*^^ lt 

[0 1 523 4*:, *2^fcV , .T. l«W5i:|«^6i:c7) 

tm. UM7 turns t<7)itm. $>&wt. mmstfz 
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m^hittzK)-thZbtzX 9, Wi&lzXhWgkZ-m 
[0 1 53] 

-x b<7)Mmzt6\,^xm^t>tt&mi & xxs^nmrn 

is-r h rzubizmm Ltz^x-hh. 
[oi54] txrizimth , mmwm-t 7i7?/ 

U — >m<r>tz*b<7)*: 7 S -/ 9 X h <02f£firDgSr Bfcv -> 

[0 15 5] (SgKRiRffl-fe^S •yfT'V-ymntiib 
tfO-te ^ $ >y ? ^-X b <0*fS{f ) 

-im i o - 

maw i tztsv&tm ltoMtvx.mi <&tmmmt 
lx. mttmmm&i o o<?mm;>\s-?tvyi-)v*m 

WzZbtm^X. Wftl<r>m&bm&<rMfE*1&X* 
[0 156] -Mf41 1 - 



IHiSfiaj 1 kristtSi&ft 1 1 HMLX . H 1 <0*18*§8<Ifc 

BfcWC. PS«l^^i:|H|«^J*f^S-3gT. -tr^S-y? 
^-xh^^L^. 

[0157] -mm 1 2 - 

mmm 1 n*ift*KW 1 fcJtts lx . as 1 wtfKBfflfflfc 
LT. ffi*»fgf&3SJga>'8 3?M y^;pr;P3-;PS:ffl 

V^tJriUt, KWl<7)«^k|BI«««f^S-«S"r. 
[0158] -f££f 1 3 - 

mmm 1 fciju-sisf* 1 b\mvx . m 1 <o^r»««'jfc 

LT. ffi^^^'3 7 0^^y-;WSrfflVK A> 

mcO&fttr&X. -te^S-y^-XhSrf^L*:. 
[0 159] _ti£L*:fs«m O&v^Ll 3WIS-b7S 
•y x his £imm*: y 5 y ? n yf^t tov^ 
"C. fflv-»^l4jJ;t/IS2O*«^f«I<0ffilit>J:tX#a 

[0 160] 
[^3] 
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[0 161]i3t^T. rjdj^iaj |i % «flgR« 
&<***T<9l$H*^U;&tf>T**. * 3 

-ecofi!ic7)#tttcov^Tofpfii7TS«i. is i <wfr&fc mm 
x-foh. 

[o 1 6 2] m3&mmLx, mio^mmmbLx, 

^mm\b lx. mmsmmtfs o&rrnhwm^ 
(ytitz. m\i o&xifi i fciiiar. as i cow&m&\ 
<nm&*imizito*.& z b tfxz hbb^z. 

n&zbtfx^h* 

[oi63] zixizttLx. m2<ottmm?m*tmst 
mm± 5 o a-rci> s t\ m 1 <^mmm<^mw^6s. 
i o o *are* h . mm i 2 TJi. ^ i tfrtmsisai 

ffl § i3 J; t/^it^P(gTm^^^i3 ^Tt. 5S^41 0*3 



[oi64]*^*i w««jffiw<offl*f]!Sfea«tt i 

0 0 JSLtC* S * 2 OW«»»!ltf5ffl«'jRfKaOJ6& t 5 

x^&mizAz? $. -y r^-xhcry&mtfmtstziib. x? 
f$ithzbtfwmiz%z>. 

[0165] 

^ ^-x h coWtlzti K^X . Z OftWoft®. bLX&l 

ttftwamb 2<x.4mn:ubz&mi'tizbt l z£&mk 
sr wb-t * tzMzmm ttzh <^xh h . 

[0166] (*757 ) «Mkff5Zife& t 4 
9. 0^U%, BMK3g«B* t 2 9. 0^%. S?-fb--y^ 
0 ^£^% . *3 <fc l^-fb^* 5 8 . 0 *i)V% b 

&£oizffm.L. tf-fr^juzm^xMjm&Lfzm. 
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[0 167] (-fe^S ypXyV-omffi&Ztf-tySi 
>y 1 0 0S«g&i: „ b*-;U^9-;P ( 4>* 

^•iffi) 7 sage t. TsrawofcUTDOp <7*;n8s** 

fc s x?/-/P2 0«4g]52:, YJV^y 2 Ofiigffi: 
£\ Iglmm«^l/3-7ii56 0 Oll^ht 
fc. stf-^S/Wc&AU 2 0B#^M-^^fi : '5ro 

[0 1 68] -et-T, ^^5S7?X5'J-CSL 

[0 169] (^m-tt^-XhO^ii) Ag/Pd = 7 
0/3 0^S^*1 0 0M:gfft. Xf/P-fe^o-X 

^— h 3£S£ff (Agi LT 1 7 . 5MSP) t. 7* 
— /KT-tr-f— h3 5fi*gPJ:£. 3*o— ;U 

[0 170] (SII«RItXffl^r9 5•y^^U-y®c7)^* , ? 
<D-fe? 5 y^^-Xhc7)^ti) 
-SGB 14- 

*t*«Lfe8ttt*-fe y 5 7^*10 OfiMSBi: , * 
^X^-/l^ h y (ffiM^f&MS4 6 5)7 OMMIft 
tglmmOy;^a7i556 0 0MSB,h£. 

(C, mtX-y MC, i«^2 2 O^CcO^Pf^-;^ (ffi 
*fll3i&£l OtlT) 4 OMgBi;. x^-yHz;l/U-A 
S9fl§5«*»i:£iJanU 16«flBK^fS; 

[0171] _LS&7>fe5$ -yfXyV-mizm 

Sr. 6 oroia&^T'x/s'^-^tJ; o 2BfflS]g(JEEK 

fc«>fc:, ■f/n:*3r-/n o~2omagp^3DL-c. i 
[0172] -mn i5- 

f-/Pxf-;!^ h >- 7 OfiigPi: „ =f)V\Ztt—)V3 0M. 
MMt, i£@lmmC0^r7^rMS : 56 0 OMgPt 

Sr. ^S;H:SAU, l e^w&m&*'tt^ 

tz. mz, mtxvhiz^ •m^.2 2 0'c<7)'r/u^^- 
jnu i emfflms-thztizZiT. -t^s 

>y^X7U-m^«r#^. 

[0 17 3] &WC\ ±I<7)t7S7?X7iJ-I^| 
Sr. 6 0 , CWfflJ&4>'Cx/\*^P-^fc:J:0 2i^iaaffiR 



*ra6(;:. ^/Uf^-;H 0 — 2 OMigp^JPLT. i 

[0174] -mm 1 6 - 

5tt^# LtlWim* 557 1 0 OfiigPfc , ^ 
f-^x^/l^b:^ OftftgPi:. tK'J T;/- y/P-gK&T 

y^-i? Ajsanww ( 1000)0. 5 

-h £ . 5 ;l4cl£A L, 16 sSmi&JXMSZft* i 

;H onm&b. x^;Mr;Un-x*gJfig5MSB£2r}35 
JnU 16«HBia^r&ii:t=J:oT, ^7$ 

[0175] Jfcwc. _L^-te5 5 7^X7 U — 
Sr. 6 0-Cco^§4'-C-xy\'>-Kl^-^tJ:0 2^fraa^ 
mi-ZZtizJ: 0. ^f-;^x^yhyS:^tcK?*L 

/sfttc. r-;pb°^-;n o~2 omm.&mtoLx. i 

[0176] -MP 17- 

fttci«iiLfc»tt«c-fc 5S7 i o omagpt . si 

^2 2 0"Ctf)7 1 A't*3r— ^4 0*4gPi: , x^-;Hr;l^ 

a-x^ii5aagpt*. atwL«^a^L>ta, 3^ 
[0177] ?c?>im) 

5 y ^^y hc7)Eif^{aa(c, t'r*-;^#: 

0^a6^Mil7LSr®«-r-S i: i: t> te, 5 -y 9 

h<v±m±iza>( jumftm&xxfKmjft 
?v-ymmt. 8 0-c-ci o^is»a»L3t. at 

v ^^U->-Jit»rtM-ftfe». SS^H4^V^L 
1 7^^#SH4f*-fe5 5-y^^-XbSrX^y-yEp 
©Jt. 8 0°Ct'l 04HSPB»Lfc. 

tomzHWX. 3 0//m (M^f»li20/zm) lZ 
tzhXolzhtz* 

[0178] mz, ±^tfOi o izajjumfom&XW 

Trt-jumft* h mzmmm.m^ 5 $ -y ^ ^ y - 

SrJKSLTV^l l^ffitt^-b^S-y^^y-^^- 

^liOWWfrS-, 80'CT'lOOOKg/cm 2 <7)MEET 

[0 1 7 9 ] iJCtC. M«f^i>V^T*$3. 2mmXili 
1. 6mmXf^l. Smmcr>-^mttc&£ olZ. ±j£ 
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[ 0 1 8 0 ] mz. J^<oai*f77^4 0 O'CX'2 
9 0 0 °CT 9 0 ^^^ffi o ?•! . 

[0181] mz. nbixtzmgite^vyz^Mzft 
au mmmzmhtzik. m^i^com^^z^M^ 

C0 1823 m&nmm) t&LtzMMlA^Ll 

^x. &mm&zmmLfzmmt> i m4i,z9jkztix^&. 

[0 183] 
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[ 0 l 8 4 ] 314 tfcttS^tefW^SJi. IS l <r>n& 

h purees. 

[ o 1 8 5 ] ft 4 zmm-ttuf , IS 1 tc^ L^H^J 1 
t Pint i ^sag 1 2 ^sxxgt 

2&7^X;gt^TWffi^M^£^L^ M 
m 4~1 6£j;ix{£. ^Oid^-lt fc^S:*^;^ 

tiim 1 7 tjt^r . mitzftmtzmh z t vtz . 
tiz. mm*-. mmmzioXtfffimxmT^mo&m 

mz&^Xi> mtitztgMkZfr; LX^hZb tfhfrh . 
[0186] JjLh, Z<r>Wmz\%h^ 5 y I- 
IZ&ttlUz? $ v ?ffi*b LT. l§«#:-b7$y?& 
3fc££teE814tt-b5 5 ^^*#fflV^n^^-^ov% 
Tt&HJ! <T O^-Cti . ffl^ 4>*i. & -fe 7 5 y ? 

7i7 m^m^m^x i> . ^mcoM^mwx-^ 5* 

757 ?^-X b Z b & . 
[0 187] 

im&®M] a±<7)Xoiz. zwmuzxtiis. ^ 

5-y^^-XhSri^jt-r^tcfc^oT. &&<ti>-t7 
5 -y ff 1 O^rti^Ji: 2r-irtf 1 KmismZ KW. 

HSmt 4 1 iWMftlg fc . 1 iMMftXS fclifc 1 ViSte 

nmtz 2<x#ftxnb . m 1 exmmmx vnttrnft 
mmp'hz v in 2 o^rta^j* i <*si-s« £v/&tc 

,r t k i -a r . ffi<?D*«a^ij 

S •y^^-XbiZ-^ttl^yS.-y^m^^mm. 



titzh<Db^hZbifiX'%h. Zntztb. mabxm^^ 

LWrtattchtc^imist.Zio^X . ^iOcta^-b^S-y 
[0 188] LfctfoT. i«0%BJtCJ:ix{f. »^lM-b 

7S7 ?m=?t$&iz&ux , ft&isis&mmmcoM&iz*. 
&®m&mnmz%< -r * 3 K-t 5 s -y ^^v-y>- 

XifrOi 3^t7S7 h tm\^M Z b izj; 

ot, ^7 y ?^7 5 ^—^a ^c7)^i3t^:F(IO?i•V^ 
ff!S1±coffiv^«M-te 7S7 ^^^SUaS-H^-r^ i b 
WX'Zh. 

[0189] &tz. Zcr>¥tWlz£tltf, «J!SJ-fe7 S y 

<r b 1mm b%*). z nmvmm* 5$7?3 y^y 
•9-tzmmztv&*£* mm* 5$7?3 y^yv^m 
<V)^± i %m.it*mMzm& z b tfx* . £tz. zcrm 

cr>'mitfr~oMJ yy?? yxitzm uzmz z b wx- 

[oi90]±aua &4mxmtzj3^x , 1 <zm.s 

toi9i]*fc, ±3*LJtff 1 <vwmim<n2. 0*CtC 

*Jtt*ffl»IS«iSK3&« 1 0 QVXtb Ztl. ff 20W«}t 
?Pi02 Orfcfc(t&ffl*^?l3&g#5 OJilTi: $il4 
i: . Bfcfelg-Ccoff 1 <^*«^PJ<0l^**a[ J ^Hc:iKi. 

[0192] 2<kftwamo&xh'?x , i^*x 

gc7)Mfc . 2 <?:?1-^J *raW"* II5r$^» tw^Jfe Ufe 

nrnffimuzmmtz zbizx^x. *«b-b ^ 

tet&zbtfibh. mm. -tr9 5 •vfnmnmm. * 
8i/-w yy<nmmmm^ m&r h z b itx-% . ± 0 » 

WL&COm^* 7$7? ^-X h &5fH«#-g> ^ 

•S. £>t. M^if*C0-fe7 5 •y^«(C*3V^Tb°V*:-/US: 

[0 193] 4fe. ff lfc«fct^ff2c7)W^?§?PJi:LT. 

D « < =5: 4 ffi-^tt Z'M&Xo izi-titf , fflfcj:^ff2 
[0 1 94] JbJ*Lfci33r»j£<^tcJ:oTffl;J3J: 

t>-ff 2 ^waKaww«-&**aHJ^*«^-. ff 1 

JffiBk^jS b ff 2 «4TMffiH^jA2: . 5 0 -CJJI 
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[08] 




(51) Int. CI. ' DK'SE-f- FI (##) 

C 0 4 B 35/622 H 0 1 F 41/04 C 

H 0 1 F 17/00 H 0 1 G 4/30 3 0 1 E 

41/04 3 1 1 F 

H 0 1 G 4/30 3 0 1 C 0 4 B 35/00 J 

3 11 D 



